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thiadiazoline derivative represented by the general formula (I): [wherein R l represents hydrogen, 
etc.; R 2 represents hydrogen, -C(=W)R 6 (wherein W represents oxygen or sulfur and R 6 represents 
(un)substituted lower alkyl, etc.), etc.; R 3 represents -C(=Z)R 19 (wherein Z represents oxygen 
or sulfur and R 19 represents (un)substituted lower alkyl, etc.) etc.; R 4 represents (un)substituted 
lower alkyl, etc.; and R 5 represents (un)substituted aryl, etc.] or a pharmacologically acceptable 
salt of the derivative. 
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(57) mud-. 
(I) 

(I) 

[5£* N R l ^Sr*U R 2 «7Kmm^ -C (=W) R 6 (5£<K W 
ft^1~) **fft*U R 3 fi-C (=Z) R 1 9 (5£4», zf^mn^*fc(«^m 

^ft*u 

r 1 9 t> u < ^it©«7;v^^^ z *m.ir) ta if ft* u r 4 raw* t> 
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w m m 

mmmM&m£>z>&n&, wmm, 
^-rsMiB^ixw-^-^T^^ (Eg 5) mmmz-m~rz>o 

^O— o-e&5 0 E g 5«^^Eg*^^14^TfcoT, 2#tf>PCft#tf>^ 
(^7*) ^#ft^Sj£it\ i8»sMTfcafe^2*<o«/jN«olW 

flWfj^&WfcJ&^Sjft/CV^ DfeA' (C e 1 1 ) N 8 3i, p. 1159 (199 
5 &£) ; it^—j-/], . • "fe/W • /W^-Ci (J. Cell Biol.), 1 
5 p. 9 7 5 (200 0m ; H^^#, 1 p. 4 3 9 (1 9 9 9#0] o 

t hEg 5©tmi 9 9 5^c^n-=^^$^SA»Wa«rffiV^^ft© 
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(Ce 1 1), 8 3#, p. 1159 (199 5^)]„ Ste^ttG e nBa nk a 
ccess ion number : X8 5 1 3 7, NMO 04523, U3742 

6 1 ut^f-^^- xiz.mm£tiT\,^z> 0 1 hEg 5 fcffirattasfcvvr^ 0 * 

^tfm/nijjfcOE g 5 ^rfflVNfcil^fC^n i^X • • if • ^fa**- 
/V • T^f^-'- • If-f X • • rr— 31^31— (P r p c. Na t 

1. Acad. Sci. USA), 9 6t, p. 9 1 0 6 (1 9 9 9^) ; /<>f* 
<5r5*by — (Biochemistry), 3 5i, p. 2365 (1996 #)] 
fclEHH*>¥*«r/lv\ ^J»jiS:fflv^a$*fet hE g 5 ^N^gB^&fiJiB U 
E g 5 ^Mi-s^b^^*5j;^ H H B «5t^^^$^xvN§ [i^-^A- • 
Or-f • *4Hrn i/X/V - fr^XhV— ( J . Biological Chemi s 
try), 2 7 6t % p. 2 549 6 (200 1f) ;^^H--Wb^ 
(Ch em i s t r y &B i o 1 o g y), 9^, p. 9 8 9 (2 0 0 2f)]„ 

9, %<Dmmm'i.mfommmt>z$iB wmm, >t-m±. wis^, fm. 

mBtiif) (Dtbtimt \^XmnX*tbZ b3$?LbtlZ [WOO l/9 8 27 8t,W 
O02/5 6 8 8 0f, WOO 2/5 7 244f, b UVX • ^ • -fe/V' • ^-f^- 
n v?*- (Trends in Cell Biology), 12^, p. 585 
(2 0 0 2mio 

fc hE g 5 iiPIf Stt^^f^ft i Utfi, *^^na— (Mo n a s t 
r o 1 ) [-fr-f cc^;* (Science), 2 8 6t, p. 971 (199 9*£)], 
=¥^-y y >mm^ (WO 0 1/9 8 2 7 8f),7 xt^Tv^ypift (WO 0 2/ 
5 7 244#), h y 7^-/1^ ^ffzgft: (WOO 2/5 6 8 8 O-J§0, Kn 
fc°y (WOO 2/7 9 1 4 9f ; WO 0 2/7 9 1 6 9#), S*fc K 

t2t°7 N /— AsffiMW (WOO 3/7 9 9 7 3^-) fc^i&MR^&Jh/rV^o 

m?T*sy ^mmfttXsX, m&R^xtvhe (stat6) ?smb 
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2000-22 9 9 59^- ; WO 0 1/5 6 9 9 4"§-)o tnMfefe., ACE 

Wgfe&t£¥& : fii~Z>i><n*>to i 3lriX^Z> (WO 93/223 1 1f ; #HSBg6 
2-5 3 9 7 6f ; i?*—' 1~ • 3r7 • /<y^?7*-f • ^ 5 ♦ VINe. 
9 1 >f (J.Bangladesh Chem. S o c .h ^ 5 #^ p. 127 (19 
9 2¥))„ 

«§ejf^ ^T<^ (l) ~ (2 7) KiM^S. 

(1) (I) 

S R* 

(I) 

TA^~/K g|fet> U< tt^g&O^TA'^/K ffifcfc b< tt^g&tf)^ 

-C (=W) R 6 Kt, W^m^*fc«^M^Sr^U, R a r±3kitS]J^3% 
ff&fc L< te^gmoi&ar/i^/K 1ML< liM©ia7/^=;K g& 
b< li#It©ISil7;v^=/K U< te^g^<7»^ n7^> gglk 
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-ilu/ioTf it t < I^IMiiS^MtS) , -OR 9 (5W, R 9 fc£ 

r 1 ° (5£«k r 10 ^, wmR 9 tmmx~]bz) -nr u r 12 {5£<k r 

-COR 13 [5fc*K R 13 «7K^^s B&kb<te§Jm&<£> 
/K I^'bt<^ttMitS, — NR 14 R 15 <5£«K R 14 ^3J;tj?R 15 ^ 

t^oix^ a ta-^/k ©&*> u < i^t^or y — /i^fctteifefc u < ra^em 

OfiSS *:*1-j5\ * R 1 4 £ R 1 5 5 gif JS^ i: -tffc: ft o TSt 

t)L<l^tt©SiIS^Mt5)> -OR 16 (5£*K R 16 «HtrlBR 9 ^IU« 
*fcte-SR 17 (5£*, R 17 f«IER 9 tIlia-efc^) «r*-T3 

r 1 1 1 r 1 2 # Bsw- 5 ^hue?- i -»m ft o xmm t> u < ^^®m<^m*#ssr 
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b< ^it©^^ n t/u^/k g&t> b< n#mwi:<oT y -a-* 
R 3 f*7k^^'*fcf*-c (=z> r 1 9 z\tmmm^it^mnm^ 

*GH6»7A'*-~/W EML< te^g&<D^7/l^~/K gi&fc b< te^ggl: 

© o t/i^/k m&h b < «#g&<DT y ' — g&t> b < ii^f^©tii 

-NR 20 R 21 R 20 *5<J;t^R 2 M^— 4fc»Hftot, Tkmm^ gi&fe 

b< tt#*ife<0*E»7VW*/K flMftt b< tt^ttftO^gJRT/V-^/K g&t> b< 
fi^g^teaT/v^-zK g&& b< te^gm^^ p7;^/K gi&k b< r± 

R 21 ^P|^i-§^m- : ?^-^^^oTg^t ) b< l4*i^OtiSS§r^^t 

— or 22 R 22 iif it t< ^It©teaT;^/K g*&*>b<te#g 

skd^t/i^^/k mmh b< (i^©«7;^^/K g&*> b< 

(Di/J? u T/l^/K gmt> b < tt^glkOT P — /V^fctig&fc b < ^f^Ot 
m^SSr^-t-) £fcte-SR 23 (5£4U R 23 (»IBR 22 ^Piat?fc^) Sr*i"] 

R 4 te7ks!fM^ g*&*> b< tt^B&Of&JRT^/K W$kh b< te#gt&tf>i&«fc 
T/i^=/k I^t)L<tt^IH©»;v^=/K g^k b< tt^fiifc®^ o 
g&<b b< «^f^©7 y ^*fctll* 1 bU< te#g&<E>1im#S& 

*U 

R s ttgmt> b< tt^II©ISR7/^;Kltt) b< tt^flHfe©<£j»T/^=/K 
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£fcteR 4 £R 5 aS-^ftoT- (CR 25A R 25B ) ml Q (CR 2SC R 25D ) m2 - 

*bs ml*Jj:t;m2ttP- *fcte^&oT0~4<E>^^£^i"3 s > ml £m2te 
|!P£K0 R 25 \ R 251 \ R 25C 43j;t^R 25D ^— ^fcfi^oT, 

tK^M^ ^nyy, lifet<i^Ii©{£igi7;^/K —or 26 [5fc*K R 2 

6 «tK^J1^v gm&b<te#gmoi£$fcT/i^/K f^fct<^t^«7 
g&fc b < fe&m&Vl&l&T/U*-/^ W&h b< te#g&(7»^ a T 

/i^/k gm^ b < tmw&<DT v — /k g&fc u< «^©i$ss, -co 

NR 27 R 28 (5£*. R 27 43«tt^R 28 ^P-*fc^^oT, tK^H^ g&t> b 
< tt*«ife<75<SJRT^^K W&h b< tt*»©fl»7/P4;s^ g&*> b< tt 
im8k<Ote.WTA'*-J\'^ WMh b< n$m&&>*st IitU< 
g&OT y — /V* fclitlftt b < tt*BJfeO«*atSSr*-t"A\ * fcteR 2 7 t R 2 

8 ^^-t-^^^i:-^^oTemt> b< ttm&<Dm»£fr?&*-t-*K 

-S0 2 NR 29 R 30 (5£4U R 29 *5j:U?R 30 {«tt^MIBR 27 *3«tt^R 28 ^|ll 
it'fcS) *fc^-COR 31 (S$tK R 81 li>jc3tjl§^K gm^b<^fim^g; 

»r/v^K ittb< \-t0mm<D^mr/^^/^ wMh b< }t^ti©»7 
*tMwmhv<te#m.&i:(Dmmmm*mir) *m-ti, -nr 32 r 33 des*. r 

32 43J:t^R 33 ^I^-^^:(*^oT, **JS^Fx ii^b<l^fiW7;l' 
=¥/K g^t b< fi^It(Oil7;^=;i', g&*> b< «^©»7;i/^= 
/K Iit)t<l4^(De/^o7/^/K gmtj b< !^fi©7 V -/K g& 
t)t<[«MISS, —COR 34 (5£t\ R 84 «7Kmil^ IMKH 
#ggl<D«T/I^/K g&fc b< tt»©®i7;V^=/l', g&k b< te^g 
J|Ofift74/*s^ g&<|> b< ^f^O^^ P7M^ gmt> b< te#g|& 

» 
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gmt> u< »^fi©7 y r^y, gmt> u < te^e&oisar 

ft<D7 y — /V7 $: / &m-t) l£fcte-S0 2 R 3s (^Ct>, R 35 i*t^L<l^ 

Ty-7^fc«emi>b<«^mm^^S^i-) ^fcft-cooR 

Olt^*^-t-) Sr*-t-*\ *fcf±R 25A iR 26B *fcf*R 25C tR 25D ^-^ 

25 \ R 25I \ R 25C *5J;t5R 25D fiP— -et 5 ^oTV^T 1 ^ ) J;<, P^-T6^fco 
^m®^^^-f-^R 25A > R 25I \ R 25C ^3J;t^R 25D {«n ; e^-^^o-C 

(2) R 2 ^- c (=w) r 6 (s£4\ w^3J:tJ«R 6 f«n ; e^ttrlB^^-efe^) 

(1) IBm^MJW^v'VE g 5PJ.*^Jo 

(3) R 6 ^^t ) U<}^em^^T/^/VT-fc^ (2) IB^OM^^v- 
^E g 5|?§.^Jo 

(4) R 3 £S-C (=Z) R 1 9 (5*#\ Z*3j;t^R 19 f«^ttHUlBi^-t?fe 
5) (1) ~ (3) OV^tt^ClB^M^^^^E g 5P1#^J 0 

(5) R 19 ^f l^t t< I^IIO«7/V^/K*fc5 (4) |E^(DMW^ 
^Eg5 P£##Jo 

( 6 ) R 5 b < I4^f^©7 y -/W^ fcte*^ b < f*#fl«fe0>3§r#8! 

(1) ~ (5) OV^tL^ra^MW^v-^Eg 5P1$^J 0 
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(7) R 5 i5tit U< I^I^T P (1) ~ (5) (D^-rtlfrtZ 

( 8 ) R 4 jo*fHt» U < tt#MHft©flHRT^*/u* fete 

- (CH 2 ) n NHS0 2 R 24 (5£*> n*5iTJ?R 24 ^^ttftf|E^(^»t?fe5) 
TfcS (1) ~ (7) (0\^MAZ^M.<OMm^^^ g 5P£*^J 0 

(9) R 4 a' 5 Mttot- (CR 25A R 25B ) Bl Q (CR 25C R 25D ) n2 - 
(5£* N R 2S \ R 25B , R 25C \ R 25I \ ml, m 2 *5<tTJ«Qf«^tbBUfBi: 1^ 

«T-fc5) (i) ~ (5) (DVN-rtbd4ciB^M»i^v'>'E g smmm* 

(l o) Q^f it U< (i^It©7x=wyT^5 (9) mWWMM**^ 

E g 5 P!*#J 0 

(11) R^S^^TfcS (1) ~ (10) OVN-f^^-IB^OM^^v' 
^Eg5PJ.*#J 0 

(12) w&xxtz &nmm^--?foz> (D ~ (id (D^-fM^zm^Mm 

(1 3) — (I A) 

R 3A 

(IA) 

R 2A «7K^Jl^fc^-COR 6A Oftf, R 6A figm , bU<«^em^«T;V' 

R 3A f4-COR 19A (5£*K R 19A l4f It L< l^tt©»7;W^^t) 

R 4A te- (CH 2 ) p NR 4AA R 4 ab (-^ n pfti £fcfci:2&;mU R 4AA *3£tf 
R 4AB J2, ^tb^l^-*fcf*m^o-r, jg^T/l^/^fcte^nT 
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/V^r/l^^i- (fcfcU R 2A ^-COR 6A t?fe9, R 6A *5«t^R 1 9A ^ t e r t- 
^/I'-efc 9 x R 5A ^7^=^-efe^i:#R 4AA *3j:tJ ? R 4AB filRl^fc^^WC7fe 
^>^Vn)] % - (CH 2 ) p NR 4AD COR 4AC (5£<f\ pf*lltr?BfclW?*>!K R 4 A 

^{Sar/V=3r/^*i-), (CH 2 ) p NHS0 2 R 24A tt*. vteWmt 

mmX*h<0, R 2 ' 4A f*- (CH 2 ) ft N R 2 4 AA R 2 4 AB q li O - 5 ©St* 

R 24AA *5J:-0?R 24AB ^-^fc«^o-c, tK^M^ Ii 1 bb<l^ft©iS 
t7;v=5r;v* tli^^ n 7;v^;^r^t (fcfcU R 2A #-COR 6A T?£>«9 . R 6 
A ^ter t-^/KCfc*). R 19A dM^^*fc}*t e r t-/^Tfc5tt> 
R 24AA 43«fO ; R 24AB «*^^^/V'T?^^<. £fc R 24AA ^3j;t^R 24A 

/W-CttftvO], 3 o uzfn t°/K 3 -Tv* K^o fc7K£fcte^T/l^~/l'(fc 
fcU R 2A ^-COR 6A t*)^ R 6A i5ter t-^f/K^i), R 19A £M^ 
/V-^fctet e r t -^f /V-Cfc5 t If =;l/-Cli*V^ Sr^i"} Sr^U 

R 6A ij:fiitt< tt#©t&<DT y -/v^fcttsm^ u< \mm.^(o^mmmwi 

(14) R 5A aSflMM>L< !MI©7!JwVC^5 (13)|B^O^Te?T 

;/y ^#to§^r**©^^fcff*SftS*. 

(15) R SA &7*.-/i'X*hZ> (1 3) IBifeco^T^Tyy ^^gffc^fci*^ 

(16) R 2A ^-COR 6A -efclJ, R 6A ^^g^O^T/V-^f/V-efc^ (13) 

~ (i 5) ©vN-r^^iBifeo^T^T^y z^mfr*Littt<Dmm&toK.i!?mz 

(17) R 2A ^-cOR 6A -^fc«9> R^tert-^f/W (13) ~ 

(i 5) ©v^^fcis^o^T^T^y i^mfttifctt<Dmm&tow&&£ti 
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(18) IL iaA &&W&<Bffl6k7A'*A'-<*tbZ (13) ~ (17) <D\,^-?tlfo\Z. 

(19) R 19A d5t e r t (13) ~ (17) <DVvf M*\C$BM 

(2 0) R 4A i)S- (CH 2 ) p NR 4AA R 4AB Px R 4AA *5£tfR 4AB te 

; ErtU^tVB&1S^l^ftt?fc§) (13) ~ (19) <D^-fM*\Z%zm.<D s ?-T*? 

(2 1) R 4A #S- (CH 2 ) p NR 4AD COR 4AC (5£"K p, R 4AC *5 £tJ<R 4A 
D fc£, J tth^tiMW.tmm-eh?>) "CfeS (13) — (19) <D^-rtl7b*lZ$BM<D 

(2 2) R 4A #- (CH 2 ) p NHS0 2 R 24A (5£<K p 43 «tt^R 24A t«tt^ 
*LSWB^IPJIt'C*)5) -efcS (13) ~ (19) (D^-rM^t&m<D^T^T^V 

(2 3) (1 3) ~ (2 2) ©V^tL^d|B«fe<D^T^T^y ^mft&ltitt 

(2 4) (1 3) ~ (2 2) OV^^^fBtt^^T^T^y >Hmt*ti1tl&*: 

(25) (1) ~ (1 2) (D^iTM^&m^TiST^V^mmft&tcltttD 

(26) (l 3) ~ (2 2) ©V^-f jX^mdftO^T^T^j; MRilM**fcr« 
(2 7) Mli^^yEg 5Pl##J(Dj£SB£©fcfc<D (1) ~ (12) OV^fjljJ* 
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(2 8) MSB^S^Eg 5m.^ffl<Dm&<Dfctb<D (13) ~ (2 2) <DVvf*T, 

ur. (i) •vm&tizik&vo&ib&vo (D k^? 0 m-cD^m^wtG- 

— (I) *3«fctf— JRA (I A) 0#^0^^*5VNT, 
(i) fi^T/^^-v', 5 y *5it;v?itT^^^ 

T ^ y ©iS^T/l^^^^ ut«, m&tmmtiit\z&m*<o&M&. i-io© 

^/K s e c-^/K t e r t-^/K ^^^K -fy^yf/K 

/K -^i^K ^^/K zt&'f'A's /=/K 7*V/W3teifdS*>if fetLSo vMMT 

( i i ) fi«T/^=/Vi ^"Jx.fOT^*fcf^^<7)^m^:2~ 1 0 tf>T 

^^r-fe— /K A\ 9*-fe=^ste £ffl*S>tf b*i%>* 

( i i i ) ii7;^=;^ LTtt, fj^iliEf tfcttMt^if 2~ l o tf> 

/K ^y°^-/W ^^—/K ^—/I'ft^tfS&lf btlZ> 0 

(i v) ^^n7;^iUlt {3jt{fM3~8©^n7/^;K JMfcft) 

( V ) ry—/K 7 y -/vt^^i^ y 07 p utii, 
(v i) ^mmmmmmt tt», m^mi^ »*ji^*5J:tmiiJs^*^ 
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mat? v /k o y /v. y y /k ^ ^ ^y y /k hyr/y /k 

fh7/y;K fr/y/K ^yf7/y;K t*t/y;K -fy^t^y/K 
f7^T'/y/K tW7/y;K f^^/K t*y^v?~/K t°y 

^-/k -o-Ky/w -ry-r^Ky/K -o^vy/K ^>-y^-^yy/K 

^y^-oi^/K ^y/>f§^/y/K ^/f7/y;K ^/MJ7 % /!I^ y 

' y=/K ^yy/Ki'y^y y/K ^yy^/K :7*9s*=/k ^y.^iJ-y =/k 
(v i i) fgfi^LT^ M^rfjni»0itRmi£, ±iB-c^ufc^#^mm^ 

t-^-zK ^ ^ ^y y trn y ^=-;k t^t/y=;K my7=/K 
t°^<y^y s t^yi^/K t^^^^/K ^/i^yy, ^e/i^y^/K ^^-^e-a- 

^ y ^/k t°X y i^/K xfr^e fcV<7 v^/K T h 7 1 K o fc° y "T" h 

?t Kn^y yn/K 7h7t Kn^y^/ rh7t Kn77=/K h 

(v i i i) igtsiiif i-ifc^ot^$ti5iiiii utii, 

^Sr^Tu-Tffci^Tj^ % M^-^i-t'ny/K t°oy^;K ^*yy v 
/v*c y y N t° 9 y y y y > tr^ 9 tv< 9 ^— x 

yi?=/K X*t?^— /K 7/y^=;K ^;Vt KnXiffc°~/K ^A't K»7/ 
>>-;v N Th^tKo^r/y ~/K rf7t Knyy^yy =i/K -f^Ky/K -< 
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(i x) ^oW^am ix.l«|[3~8(D^o7;^V^ * 
fr^^fii/^n^n v^a^^U^ V^n^:^^^ f^n^dri/U 

1, 2-7^ — 1>^ N 1, 3-Z?^~UZ/&£Xfil, e>tt5„ 
(x) AD^y^^i, *^*fc^3.^^(D#m^-^*i-So 
(x i) SJJMffiiRT^^/K Wfete*77l'=*S<\ »M£»T/i'*-=/K 

/NO^y, tFn^ ^^y N ^ho, TS?b\ v-T7. 

ttm PI — ^fc{i^oT^l^^g^l~3<D, Aoyy, fc 

=3r/W^, Ty-/K TU-A'**^ %&3t& T$y, »7/VW5/, 

y — /Hd*3it5ffm£ (x'i i) fcEH*"T?S>3K 

atmsic&tTsms (x i i i) bmmx-hz), 

-CONR 97 R 38 <^t, R 37 *5j:t)«R 38 {*l^— *fcttft*o*C % tK^M^ t 
m (b) iLTte, PI— *^tW:M3&o-Cffi|^.««JJMBcl~3 0x t Kb 
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a*fc:i8tt Sg&SWu H&fBg&i'* n T/^MZ-XH-t Z>W&m ( a ) t mmx& 5) ^ 
y-/HC*3tt^SmS (x i i) i^T^S), fttL<i4^EM*SS 

_ NR 39 R 40 R39^ 3<J; ^ R 40 } ^_^ fc ^^ oTx ^Jg^ -gg^ 

^ttsggis (a) tmrnx-hz), g&kbo^gm^is^TA^^ 

(a) tmmx*hz>), m^h\^<n.^FW.^^^^T;v^ ; v wv/^pt/v 
^=/Hd*3^5g^fi. Mmom$k->?*T^*cMz&i\,?z>mmm (a) 
-efcs). gm*> u< (s#gm<DgmT v— >v (Mmmr v -/w^ttsgmste, 

m&vW&TV—Mz.tertZWWiM (x i i) irl^lTefcS) ^fctegm^ U< 

zmmm u i i n i^it&s) £3H-a\ *fcteR 39 £R 40 ^$im-5^ 
^^o-c^^tbsemmm^^^sems Uiii) tmmx*&z>) & 

^T/l^^/W^tfSg&Ste. MlB^g^iX^nT/V^/HcijoJ-tSgmS (a) 
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MIS^®^^t3T/^/HC*3lt5«mS (a) £H3ITCfc5h ©m^U<W:^ 

Hot y —/v (^e^r y — /wc&ttssgi^te, ^iBommT y — mz$s\?z> 
w&m u i i) £Piisn?fc5) *fcf*gm^u<^sm^^s 
iss(c^tt5f^s»s miB(Dg^^s^*3{t§e^ (xii i) 

iisi^ttstti (x i i r) bmmx~&%) ^Mts>> 

-COOR 41 R 41 «7Kmm^ mmtb<^B^-tgaT^7V 

I»7^^/K^it5liiii, StffS<Dgm^T;v^/v^*3^§mmS ( b ) 

*5#3«&s^ tuiB^em^T/v-dr/v^^^sems (b) tmmx&>z>). 

A-^/w^ttse&s (b) ^e-efc^K »m^b<^mm^ry-^ m 
smry— /Hd*5ttsm^s^ ^fBog^ry — /w^tsgms (x i n ^ 

mtes mz<DWWkm%mm^rtz>m.W}g : Uiii) tmmxhz) zm-ri. 

-COR 42 (5£«K R 42 tei!&lB<DR 41 i|f3iiT*fc5K 

-NR 43 R 44 <^ R 43 *5j:t^R 44 «|^l— ^fc^^oT, TKm^, 

b< li^tt^©iSt7;w^/w {»ia7;v^H:fc1t5IiS ( c ) t Ltil, 
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ffimvm&T^Mz&nzw.&m (b) tmmx-tbz). ittKi^t^© 
r y —/^ (^m^T y — ^tci*3ttsg^f*, miB^e^T y -/nc^ntst^s 
( x i i) twim~?3bz>), m.&i>v<n#wm<vmmm& (.mm^mmmm^ 

«IE©*tfe7y^W£:fctt5«lfe£ (xii) fcP*n?*>5h 

-O (CH 2 CH 2 0) n R 45 nlil~15M^U R 4B t**6»T/V' 

^/v-Sr^H-K -so 2 R 46 Kt, R 46 fcfcg|fcfc U< ti*Ij|(D{£^7;w^/w m 

ttsgms^ MfBos^T/w^/wc^^^gms (b) tmmxhz), mm** 

g^T^^r/Hc*5^S©mS (b) fc^iltf&S), fit)U<i^tt©7P- 

/i" (^g^Ty-zHd^itamm^^x #iE^«^Ty-/Ke:*5^€.e^ (x i 
'&m<Dmi%Mmmmz$otfz>mMm u i i n irina-cfcsh r^y, 

R 47 *5j;Tj?R48^|^-^ fc{4 ^ 0 - Cx tK*1S^, f^it<tt^Ilfe(D^7 

s^Sf*. «ina©iiife®3RT/v^fc*5it5iaifta£ (b) tm^fcsh mm 
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our y — >\s <Mw.WkT y — A^tesa^*«Mir±, ^fa^g^T y — /w-sstts 
st&g (x i i) ir^ttT-fc^) *fcfi«^^b<^#«m^>m^s a$ff&& 
fststs^ttsem^te, miE©m^m^^^*5^5«ms (x i i i) tmm 

sg&S (b) £nga-e&6h fi%t<^f^7!J-/v mw&rv—si'' 

fc*3ttS«&£tt\ i!B(Dfi7y-/H^tt5iM (x i i) 
MHEICl3t?*1KIJt£ (x i i i) fclBlifrT**)*), —COR 49 {5£<K R 49 «7K 

l?fjl^ H'bU<I^Ii©«7/^/i' (if ^7^^;HcfeH- st^l 

T/>*/WJi*5tt*fliife£ (b) trnmr-bz), i^tt< te^M^te^r/i^ 

S&S (b) fcR*rc*>5K lit)l<li»©v'^p7^;v 
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— nr 5o r 51 K so &£x*R si \ttft,^ftmm<vR 47 &£TfR* s tmm-v 
Misoe^aT/v^/w^it^ems (b) tmmxhz)^ ®^t>u<^e 

/i^Wi:*5»7 51iife£ (b) fc^irCifcSK ttfcU<I^IH07!J-/i' (ft 
WftZy— /HC*5»t5flKMiW:x ^IBOfi&T U -^fc38ttS«« (xii)i 

stt, '&mmmmmmz&i l -tzw.tm (xiii) tmmx&z) &&ri &m 

-S0 2 R 53 (sSf, R 53 «MI5<7?R 49 i:P^-t?fc^) Zm-ttiK *fcteR 43 i: 
i) tmmx*hZ>) Sr^-f-5>, 

-N + R 54 R 55 R 56 X" (5£f, R 64 *5J:U?R 65 {*IrI— *fc»H*oT, fi»7/u 
^■/^Sr*i- *\ * It teR 5 4 t R 5 5 #»8rt-<5 MMFF -» l£ o T^Sf 

— OR 57 [5£<K R 5 7 fit 1 1 b < li^f t(D»7;i-^;v mW&'BMT 7V3r 
/He jolt -Sem^^s t&fBOft&^T^/W^tt SIKfeS ( b ) i: IHiTefc 5) ^ 
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mm<DW&:i&MT;\'*Mz.&i-fz>w&:& (b) tmrnx-hz), wfct>L<w:#ii 

;^;Kifcit5ttS (b) fcRH*T?S>«), f it) t< l^f i©^^ a 7;^ 

mm (b) tmrnx-hz), f^t)t<^f^Ty-yv (^emry-zHc^ 

(x i i i) tmmxhz) zm-ri, 
-sr 58 (^f, R 58 fiHtriaoR 57 ^pia-efe6)s 

- S o 2 R 5 9 CsSf . R 5 9 tb< it^It©«7/w^/v (iil»7;> 

&mT/i>>*Mz.tetf?)mmm (b) tmrnx-hz)^ iMt<^tt©^o 
■tf%m.&m (b) £:Pir?fc5K •sm i bu<^#em^)Ty.-^ w^7u- 

(x i i i) tmmxfoz), sm^b<^gm©ig;aT 

ttSS&S (b) ir^-CfcS) &fcJ2-NR 60 R 61 (5£«K R 60 *5«fctfR 6 
-OS0 2 R 62 (5£>K R 62 (imfffi<Z)R 59 ^|^a-Cfe5) Pjtb^o 
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tt*s<D&3&TA'*i-AS%Mfr^ 1&RTA"!r—A'^ ISMT^—fr, ^^7;^/K 
(ih <SftT/i"$r=/V' (i i). -(S^T/^^/W (i i i), v^nTVWfvv (i 

v), 7y-/> (v), mmm.m (v i wN-saw^i-ii&fto^js 

£*bS*iSfStK (v i i i) ^i^nyy (x) tmmxh^O , ^fiJRT/W^A' 

(x i i) ttry^K i^ry-/^^ t^ry^T^y, flfe7x= 

=^v\ jtr/UJj?^Vx.*A'5/K =b^ N J/7/, y^w^v^^, 
iIt)t<}^fi(Dtii7;^^ mm&1&®iT/i'*Mz&l1rZ>W&M (d) t 

V, t Kn^y, ^y, #^3^ ^T/l'S =¥>\ 7^, «T/^/i^T 

^y, ^Mfcyvv^/wr 5: y , ry-/K mmm&tz t*&&i? rs:y, 
&mt±s pim<Dmm^mT^^^^Km-f^mmm (e) £H3irefc5), w&-b 
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imz<om&tSMT;\'*cMz&i-fz>m&& (d) tmmx$>z>)^ 

i^Kl^f^TU-^ [^ft7y-^fc*5tt5f^i (f) ^LTte, 
Ii©^7;w^/u7 5 y mwWJ&cr >v*>vt ^ y Ki&ttse&Ste, f& 

fB^s^smT/v^^v-^tt^gifes (e) tmmxhz) teg&htfbtizi, 
y-zw^it^ems (f) tmmxhz). 
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mm<DwmTv—Mz.&tfz>m&:m (f) tmmx&z), 
o«ifeTy-/w^»tsitifes (f) tmmx&z). 

o«ftry-/ni:*5»t«mjut (f) tmmx»hz>), 
og^ry-zw^ttse^s (f) ^iwefcsK 

&Ty-/Wc:}ott5©&S (f) fcHHgrefcS) ftZ&&\f £>*L3 0 

(i) £I^-C&>9, -(S^T/^^/K TOT/i^^/K ^^aT/^^J:^ 
oy^ti^^Htriao^T/^^/V (i i)> fiiR7^=/V (i i ih ^ 
n T^^/V- (i v) *3iU!Anyy (x) £ IH^fc <9 , ^^7/^7 $ 7 O 

y — t y — r v — r y — /wr ^ / & £u*t y — 

;w7 y -/u*fp^ttiWB©T y -/i- (v) t^it-fe^ mm^s, mmm^, 
mmmT^;&£zmmm**^(Dmmmmi®ftfemm(Dmmm& (vii)^ 
mxh% 0 

—m\zte<>xj&f&£tizm.wmsm&fc&tf5m&&£ lt», tfns^smT y - 
/Hujoit^fM (x i i) (Dwrnxbiftcmztoz.. ttytuz&tbifhtiZo 
it&m en **j:tw&s* (i a) (Dmm^mmmztizm*. m^ttmmm 
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mm^t^^-r^o (o a a) (omm^m^m^ti 

muk&m (i) <Dm&mzo^xmw~rz> 0 

V-fe (Protective Groups in Organic Syn 
thesis). is (T. W. Greenes) v?a y • 7>f !J - • 7 

yK't^X'-fya-^Wfy K (John Wiley&Sons In 
c.) (19 8 1#)] fcafSrfllV^r. g «rfb^Sr«3ti-« ^ 

(I) tt. ^TO®l5tfe^v^3t-t-Si^^T*#So 

(I) co5*>. R 2 ****!*^ ^tt<f^ft©^7;^/K S 

b < n T/l^/K m&h b < {*^m^(OT y — /W*fcttflHfet> b 
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tzm&bmmx-$>z>) -e&sib-a^ a a ) ^0x^1-1*5^1^1-2^ 

>=0 + H 2 NHN^N' R — ^ >= N -N^N' R 

R 5 R 2a Igl-l R 5 H R2a 

(II) • (Ill) (IV) 



R 19 COX 1 £fcf* (R 19 CO) 2 0 R3 
(Va) (Vb) ,,4 V N~N 



RiJ \\ ,R 1 
3*1-2 R^ S N R aa 

(la) 

^ • <>■ ^ * b JJ — (J. Heterocycl ic C h e m. h 2 1t, p. 5 
9 9 (1 9 84¥) ft if fcHB4fctf>#8s] tf^fc^^b^CT, *b-&4fo (II) 

£<biH& (iii) frb, (iv) Sr^iTisi5ti-s-^^-e#So 

(I I), (I I I), (Va) *5<J;t5 (Vb) rfflMfpfc Lt#btl5)iN 
*Vttt<&*P©*fe [fllfctf, *rH*Mb3M*M* 1 p. 1621, A#(19 

7 8¥) tet*\Z.W.m<Djjm T\ *fc^ttb^2pCT#Srtd5T*#5 0 

-fb-B-to (I) ©H, R 2 *5£tfR 3 ^l*|— -c % -COR 6 ' (SS'K R 6a f*BtrlB 

R 6 *fc{iR 19 ^|^»-efc§) X'&Zik&Vo (I b) tes ^TOX@te:^v^5ti- 
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5 r. t 5, 



R 6a 

s R 6a COX 1 Sfctt (R^COhO Q== ^ 



Rf X R 1 < Vc > < Vd > ^ N-N 

R 5 H A R^ 1 



(IVa) 



o<J ^- R 6a 



(lb) 

astf, r\ r\ r\ R°*&£T$x i }ttth^thfimbmmx*hz>) 

(ib) wmfeKDJim - i-vmhti&{t-&# ov) tf>?*>, 
R 2a ft*mm*x*&z>4k&y>) (iva) tfc&vo (v c ) (va) 

Ihx.^W" (J. Bangladesh Chem. Sock 5^ p. 127 (1 
9 9 2f) ; • • jf~y ? - fr^XhV— (J. Org. Ch 

em.h 4 5^ % p. 1 4 7 3 (1 9 8 0^) ; jKSMFfF 2 4 3 9 3 0 -g-fc if iC|S 

te-a^ (vc) (vd) » % mi^t u-c#e>*L5a\ *fcrt^3i©*ai 

[09;ttf, «fH*^Stai. 1 4^ N p. 1 6 2 1, %m (1 9 7 8*£) fcifUHB 
Mitfe3 

(I) OH, R 2 ****^"?*)^ R 3 #-COR 19 (5£fU R 19 te 

M^^Pttr*fe§) x*tbz>tt>&m (ic)u, ^Toxa^vN^it-r^w^^-r* 

R 6a R 6a R 19 

0== \. M 0*< 0=< 

( Ib ) ( Ic ) 

(55*. R\ R\ R 5 > R 6a *5J;^R 19 f«^-e^t5l2i:i^»T*fc6) 

fb-a-^ (i c) w\ w&tmzx-nbnz.ib&vn (ib) mmftmm*. i~ 
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jg^^^irUTtt, ^J^f^^^y— /K t e r t /K 

^ (THF), i>^-^r-^V % bAoc^ N, N-^WM7U* 

(DMF), N-^f;H^DP K> (NMPh Witt's 7K5feif^fc»f ^>tu, ^fr 

A x t K9^— 7k?M&fc ¥&&if btlZo 
•£tc%mtlsTs ik&m (I c) tt, fc<£4& (I b) Sr. ffl^J&^jKf. 1~2 

I^ftSttfcUttt, m.WJ**/ — /K ^*/-/K t e r t /K 
Ti?b=)>yA\ ^an^y, THF, S^^^ aF-VW* tK 

#Ji: UTfi, ^fctf;**^***^ by!7^ by Ti? h **"7- b y 

R 3 ^-cOR 19 (5fc*K R 19 ttatrfBfcmin?fc5) -cfcste-a^ (I d) 
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R 6 COX 1 (R 6 CO) 2 0 
(Ve) (Vf) 




(Id) 



R\ R\ R\ R<\ R^&XXfX^tti-h^thmmtmmX'&Z) 

tt&m (i a) mmi^tzL\mmmsx^h^i^m a ?) 
ire, &ta-i&j&K7Fmmizmm*, 1-20^1©, 0^b<fii~3^ft<D5i 

^ft&SO^T, l~2 0^i(D, 0£U<tel~3^*<^b-a^ (Ve) ^fc 
(Vf) -1 0^1 5 OX:<Dm(DffiMX% 5^~2 4^SJ^$ 

Tirh^ g^oi^VK THF> S^^flJ-iA WV^V, 

1, 8-v?Tift'v'^n [5. 4. 0] (DBUk t°ys^> 

4- (^w^y) t°y-^>- (dmap)s 7kmiti-hv*&. fcmti-vv 

^A, £^#y yj*t£b*&folf btlZo (Ve) *5j;tf (Vf) te N rffJj£,&£bT 

#t>tb§^\ ^fc^^go^ [^j^l^ mmmt^mm, 1 4#, P . 1621, 

%m (1 9 7 8#) fc£KiflB*W>#ife] T% ^fc{«tv^ic:ipCT#§r i:^-e# 
SUifefcUT* (I d) fcfc, OT^X@^V^iti-Sr t ^T*#^>o 



(5£*K R\ R\ R 5 X R 6 s R^^i^xM^tt^etbSulBfcPaT'fe?)) 




1) R 6 COX 1 
(Ve) 



R 19 

2) (R 19 CO) z O 0=K 



(IVa) 
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(I d) te, Wattl<OJttl-l'T!%btlZ{to&m (IVa) £l~5 

mm<Dik&vo (ve) EJ&ttm&ttmmtp. o. 5~2^A<Dmm&M.m<D 
^t?5^~2 4mmRj&& j £fr&. m^xi~5*amL<Dik&M (vb) a~5 

5o **0©RjSt?fflVNfe*tS3a^*4»i: UT«, 0U;ttf2, t e r t- 

(1) ©5*>* r 2 ^-so 2 r 18 R i8 tewmkmmx$>z>) x 

R 3 ^-COR 19 (5£* x R 19 f»!E£|i3j§rC-fc5) X&Zit&Vs (I e) 

R 19 R 18 SO z X 1 *^tt(R 18 S0 2 ) 2 0 , R6a 
°\l Ni (VI) (Vla) . N-N 

"S^V * ^N' R1 

R 5 s 7, R5 S ^o 2 ri« 

(Ic) (le) 

oeok r\ r\ r 5 , r x \ R^&xTfx^ttti^timmtmmxhz) 

(I e) f±, »i3fi«fel*fctta*agjfe3T?»fetL5^'» (I c) h\Y&m 
(VI) OT&l^lllfcfcMBL 1 p. 1 8 0 3, (1978 

tt&m (VI) *5it^ (Via) HJ|Rb b b^ UT#^tbS^*fc{itf^'fb^ 
1 4#, p. 1 7 8 4*3j;tfp. 1 7 9 9, %W (1 9 7 8^) &ifKH» 
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m&kmm-e&z) -efc^K r*&- cor 19 R l9 ammtmmx^>^) 

X&Zib&M (If) te> £JlT^xa^v^iti-5^tfe^#So 

t 

s R 19 COX 1 £fcte (R 19 CO) 2 0 0== ^ 



K A R1 ( Va > (Vb) o4 n-n 

R 5 H NR 11 R 12 R5 S ^ r11r12 



(IVb) (If) 

0£>K R\ R\ R\ R x \ R 12 &£TfR x9 fe^tl^*hffimtmmxtbZ>) 
i\&%> (I f ) ^ -I'yf'fTy • "TVl" • • tr^X h y — (Indi 

an J. Chem.Kt^V 3 yB, 31B (8) p. 547 (199 2^) 
\z.mm<D*W;X&tcfc^tifcmVX'&btlZik&® (IVb) irlfc^ (Va) £ 

fete (v b ) m-k.UJ ^f'fTy • s?*— f /v- • ^ • <5r 5: * h y - (In 

dian J. Chem.), t^-> 3 yB, 31B (8)^, p. 547 (199 

2^.) ; *^777^ • f/v7r-' TV K • =v ♦ 7^K • if • y 

K • (Phosphorus Sul fur&Si 1 ico n&R e 1 

ated Elements), 12 2#, p. 3 0 7 (1 9 9 7 *E) fc^HUBjft 

it-B-m (Id) ©5^ R^WfcfclX tt#«ife<E>4£»TA'^K g&*>U< 

5o 



29 



WO 2004/092147 



PCT/JP2004/005489 




O' 
(Id-a) 



R 1a X 1 
(VII) 




(sw. r\ r\ r\ R^teZTfixite^fr^titimbmrn-eb*), R^ium 

<b^4Ml d-b). JS, iSlitjfel. 2£fcte4^#ibfr5tel^5 (Id-a) t 

KJ©CTSH43&*iKf, i~ioo iifi©, 0* b < r± 2 ~ 5 ^*©jg^^s<D 

#&T, 1~1 OO^*<D x 0^b<f*2~3^ftO>fk:^(VI I) -1 0<C 
7fc/W* % g'jsgtec^vi^ THF, v ? ^-=¥1h^ > b/V-oc^ DMF, NMP 

fy^/KT^y, $M yzfn\fjv^fVT% is* dbu, t'y^y, dmap^ 

tt&m (vii) w:, ms^t l-c#£>*-l52>\ *fctt*fKEWb^»ffi; 1 

p. 307, %W (1 9 7 8ff) ft£ffc:fB*W>:£8rC, £fcte^;ft<bfc:*P£T#5 



(i) ©5*>* R 3 ^7K^M^-efcs^^ (i g) fli*.***;*^ 

7* • ih/w^ r — • 7V K • ay • 7^ K 'f • !) Wfy K • * W is? 
(Phosphorus Sulfur&Silicon&Related E 
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lementsh 122t, p. 3 0 7 (1 9 9 7^) ; *r ^ V * 
(Chem. Ber.K 12 3t, p. 6 9 1 (1 9 9 0^) & ^ISi^^rC 

ffcfrtt (I) ©H, R^^t^/^fc^R^S^tb-etL-C SR 6 (5£tK R 6 
^tulSi^T'feS) *5J:TJV3;fcte-CSR 19 R 19 ^tulEi:^-efc 
3) "CfcS^-a^ (I h) te, _b|SMit&l~8-C'#e>^^^ (la) ~ (I 
g)OH, ^tt^mi-^>R 2 *5j;^/*fcfiR 3 ^^^tt-COR 6 0£f, 
R 6 ^HtflE^PftT'fe5) ^itf/lfcfcte-COR 19 0£«K R 19 (**tf|2^^T' 
fc5) •V&Zik&m (I j) 4r^Wb-r5^i:mj:»)l!i3t-rsr.i:*ST?ft5o 
R 3a x R 3b N 

R 4 N-N R 4 N-N 

Rx >/ vv ,r 1 R \y vv ,ri 

rs^s^n; r 5 s 1„ 

R 2c R 2d 

R2c = COR 8 *fcHt R 2 R 2d = CSR 6 R 2 

R 3a = COR 19 *fctt R 3 . R 3b - CSR 19 *fcl* R 3 

(U) (lh) 

(5*;*K R\ R\ R 3 > R 4 > R 5 n R 6 *3J:tJ«R 19 tt-?rJb-eti/MIBi:P^$>«9, 
R 2e ttCOR 6 (5£«K R 6 f«ISi:lll^T?feS) £fctetitrlB£ IH^OR 2 ^ U 
R 3 'iiCOR 19 (sfctK R 19 ^*tfl5^^-C*$?5) £fcteit&lB£|f3ji<DR 3 &:SU 
R 2d (iCSR 9 (5*;*, R 6 temJlB£:|13irc&5) £fctefui2£:|lJii<£>R 2 £^cU 

-rt^ib, ft&m (I h) W\ (I j) £ N l~50^i 

fl^JiLTte, #|;U*2, 4- If* (4-p< f^v^^/V) -1, 3-i?^T- 
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2, 2, 4-^;P7^f K (a — y^Xf*|£ ; 

Lawesson 's r e a g e n t h 3bLffi.it— V g&falf btl&o 

smmi o 

\t^m (I) ©H, R 3 ^-cOR 19 (5£*K R 19 f«IB^|^ttT-fcS) "C*> 
SrTgjfc-rSf&fr* (I k) te, j^TOItl 0-l:fc«fct*l 0-2te^SBfr*-5 

ft" R 19 HNR 1b R 2b , R19 

0=\ 0=\ (VIII) 0= \ 

R ^ S ^N' H XS10-1 "SO^XI XS10-2 R ^ S ^N' R 

R 5 \\ R5 S X R S S R2b 

(Im) (In) (Ik) 

tt5S&S (x i i i) fcnWCS>5)] 
IS 10-1 

ik&b (i n) r4»5fiifei*fctt«3fi&3-c#fens^^ dm) frb. 00 £ 

l^^/l'-a^^i/gy (Chem. Commun.), 8^, p. 8 73 
(1 9 9 8#) ^^lc|Bm^^-C*fc^ttf>^SpCT^5t1-§^^^T*#6o 
am. 10-2 

(Ik) fi % ±|BXm 0-l"C#btt^>fb^ (In) £ N 
*fctt^fc^^fc*«t«K 1 ~ 2 0 0 ^*<£>, ^L<li2~50 S*©^ 
*(VIII) 1 0^2 0 0X:<Dm<DmmX\ 5#H9~2 4H#IWKJ&$*5 
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tM'A, Btt&^/K THF. v^^lh^ DMF, NMP 

p. 1 3 3 2, (1 9 7 8f) fc ^KlfB*ta>irifc-e, Sfctt-tfrbbteSSC 

£fcBiJ*fc£ LT> OT^>2oo^rj5fe (SU*fc 1 *3£t/2) ^v^itfS £ t hX 

#5o 



cs;^, r\ r\ r 1 9 X K ih ^^xfR 2h ^ti^thmmtmmxhK). R 6b « 

*<3vK t e r t -^/U*fctt-<^^A'«r*L^ q 2 ~ 7 <D^|Sc£r^ 

1-) 

X@ 10-3 

>fb^ (I d-d) ®Bt&2&fcte4T*#b;ft5tel^ (I d) <D5^, R 
l ^7}c^-7-T*fe«9, R 6 ^C00R 6b R* b temmbmmXhZ>) till 

**tfz.T?\>*)vmx~1h%\k&m (I d-c) ©|»»SlfcJ;5jWi3&i-«-^^T?|t5 

N 7 , of^7^^' "O- Or—tf—v? • * (P r o t e c 

tive Groups in Organic Synthesis),:?'!) — 
1/ (T. W. G r e e n e) if, i?a > - V — • K • ^>-X • 4 ^ *° 
K7yK(John Wiley&Sons Inc.) (1981#) /j:^IB 



BUSfcl 




0 ^-(CH2) q -COOH 



XSl 0-4 




(Ik) 
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10-4 

ft&m (I k) «\ _h|5Xai 0-.3T?#£>*LSfb£* (I d-d) a>k> #I*L 
tf J/ytV^-^y y y^f/U f (Synthesis — Stuttgarth 5 
# x p. 4 20 (1 9 9 l¥) J&^KllEttO^ife-C^fcli^ttfeHlSJIC-Ciiag-ra 



(:£*, q, X\ R\ R\ R 1S \ R lb *5J:t^R 2b f*-?:tt^tbtulB^PI^-efe 
5.) 

i\&m (Ik) r±, ffc-fr* (Id) ©5*>, ^it&2*fc(i4-e#btL5R 1 ^ 
/Ism-e&Zlt&W (I d-e) mtiSffglSWb^gttffi* 14t, p. 1 1 7 

4^i(i 9 7 8¥) *^fc|Eii©^ft^*fcr4^fcl!:*CT»3frt-*r: 

wmmi i 

(I) r^-csr 1 ' R l9 »«HEilBIII*C*>*) -efe 
0 > R 1 4: R 2 SSUB^f- £ — fco Tlttfefc b < te^m&tf>mm PIS 

&J&l£-tZ>ib&M (I h-a) f* x JgafetSfel 0-C#5>tb5^4S» (I k) £1 



BU8s2 




0 ^(CH 2 ) q -X 1 




(ld-e) 




( Ih-a ) 
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ft&m (I) (Oo^>. R 4 fc- (CH 2 ) n NHB o c n tttWBi Pltt^ 

JbDJocttter t -7^frtt*s#Asi$~/l>&&t) -V&Zlt&to (IpK 

- (CH 2 ) n NH 2 (5£«K nHSinEiPian?*)^) -CfeSflS-a* (I q) ^itf 

- (CH 2 ) n NHS0 2 R 24 (^tf, n$5j;T^R 24 i«^tVHUlBtP^-efc^) 
T?*>«<fc^ (I o) ^rix-e*t»T©xmi 2-1-1 2-3fc^V^3frrs 

R 3 

BocHN-(CH 2 V V N -N 



>=0 BocHN-(CH 2 W \\ .R 1 

R 5 1112-1 JV" 1 !, 

R 2 

(»a) (Ip) 



ie 12-2 



R 3 R*x _ 

H 2 N-(CH 2 ) n J^~V ,R 1 ~ " R 24 0 2 S-N-(CH 2 ) n JJ *l JR* 

R* 8 * XS12 " 3 ^ S R2 

(Iq) (lo) 

<5£«K R\ R\ R\ R 5 % R 2 \ n&XXFB o cte^tl^ftmmkmmX'& 
«) 

IS 12-1 

l"fr£4& (I p) tt, (I I a) &/BV\ §K6$fel~l l^fB^^fe^P 

«K: LTKSfrT 5 £ £ 5„ 
fls-a^ (I la) 14, 4tfa<Dj5m i?*—*r;i> - Jrzf • Wvw • 

^^^.by— (J. Med. Chem.h 4 1t, 5 9 (1 9 9 8^), 

7y^V7 • • -f ^^a^V • J^-x-r WAn g e w. C h e m. 

Int. Ed.), 4 0^, p. 3 4 5 8 (2 0 0 1#) fciffciaffllfcO^fe] T?, * 

XifS 12-2 

te-a-lfc (i q) -hiaxm 2-i-e#btb5^# (i p) ©MtmiD 
aaw-s #^/Wb^#JB£ftSffiH** (t e r t- 
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^r^Jf—V 2 • W'feS';* (Protective Groups in Org 
anic Synthesis), — ^ (T. W. G r e e n e ) ^ i? a 1/ • 
y _ . x^K • ^yn^lz/fry K(J ohn Wiley&So 

n s I n c.) (1 9 8 1#) 4 if ^1BS^^rcf«ttb^Cfc^] Srffl 

X@ 12-3 

ffcfr* (I o) *b<£^ (I q) ^rM^^s &tcteR!&iZ.7fftmtmM<<P, 

i~i o o^*^r 24 so 2 x 1 (5£4\ R 24 *5,tt)?x 1 ^tb^etbHulBi:iRi^'e*> 

s) *fcte (r 24 so 2 ) 2 o c^:^. R 24 teiimtmmx'$>z>) t, <&^ku&c 

1~1 0 0^*(D5S^Jfem^#&T, -3 0~1 5 0 o C(Dm<DM.g.X5frT$~4 
8 R#F^J& £i*r<5 - t X *) Mik1rZ> r t &X% 5 0 
RJ&fcyFmmtmmt ttli, #];l^*y-/K ^*/-/K t e r t 
/K T-feh^MJ/K ^oc^y, ^no*7K @^j^/K THF, 

mat. &frtem i &\.xmi<^z.k&x~%z>o m^tei&mtvx^ Mfu-zwi? 

is, b y ^^/ur 5: ^y/n tv^^/vr ^;y, db u % ^tm* y ? ^ * if 

££*T\ R 24 S0 8 X l ^3j:t5 (R 24 S0 2 ) 2 Ote, ftm&b VX&btlZ>i>\ 

^ittmmtkit^m&, 14m, p. i 7 84^t;p. 1799,^(197 
mmmi 3 

(I) ©5*>. R 4 fr- (CH 2 ) n OH (5£«K ntelffi&bmmxibZ) 
X&Zik&Vo (It), - (CH 2 ) n - x CHO (5£4\ nteWJ%5,bW\mx*&Z>) X 
hZit&m (Iu) (CH 2 ) n NR 43 R 44 (5*^ n N R 43 *5 £tfR 44 
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R3 

R 4B 0 2 C(CH 2 ) n . 1 ^ N -N 




HO(CH2) n 




(Is) 



1813-2 



OHCtCHa)^ 





(5^ R\ R\ R 3 , R\ R 4 \ R 44 *5«tU?n(«tL^tt*uf5i^T'fe«9, 
13-1 

{t&ih (it) fi x §43tifci~i lK^ttmbmmzvxmtbtizfc&m 
(i s) Bu&ttm&ftfm'p. i~i ommcmmttitimnif&T. 

-7 8'C~l 5 OX:(Dffl<DMMX\ 0*b<te-7 8 C C~3 0 < CO>R|0>?&£ , TN 5 

EU&te*m&ta&mb\*xi&, M^nn^y, thf, v^^if-^ b 

5 ^ i So SMi fc»5na!l £ bTtt^JjttfzMSHbi^r y?7A'7A'§-pJ*s 
TM 13-2 

tt&m (i u) « % _hisx@i (i t) ^ R&ttts 

i ~ i o ^*©3i^^^j(D#^ETx - 7 8°c~ i o ox:<Dm<oM. 

mx\ £f£b< teO°C~5 O'C^KKPiW^ 5#W~7 2«If5ii(CJ; 

jjvi^ 7"fch>\ Mfc*^7K THF, i^^-^f-V, b;wxy, ^v^l/^ x t?y 
^ 7k. 1, 2— ^nn^^ft^&tfkav iftfcfclWBrCSfcttft^b 
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Ig 13-3 

\\&m ( I r ) ±|BXa 13-2 X'&btlZ>it&® (Iu) M~200S 
(IX) Sr. Rj£fc3Figttfci«fc+, 1 -5 0 ^*OiS^^3l5n^I<D# 

Rl&ttm&t£&i&b UTtt, 0!);tf^*/-/K ^*/-/K t e r t -79 
J— /K T*feh~MJ/K ^na^^y, ^nnafc/UA % THF, S^T^I^ 

(ix) ft, TtTBRfpt LT#e>tt5*\ ^.itnmmmt^mm., 14m. 
P . i 3 3 2^t(i 9 7 8f) ^^^iam^fe-c% ttitn*:tLhte.mKxa 

(I) (D0%s R 4 ^- (CH 2 ) n NHS0 2 (CH 2 ) 2 NR 43 R 44 (5£ 
fc'it5ttS©^i (xi) T^UfcR 43 *5j:t^R 44 ^P^feS) -efe^.^ 

(iv) ^T©xg^v^jg-r-sc:^^-e#5 0 
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HNR^R 44 
(IX) 



N 
r44 




(5*;«K R\ R 2 N R\ R 5 , R 43 , R 44 &£Xfnte-mmkmmX'hZ>) 

\\&m (i v)'n. m&&i~i 2x-mt>tiz>fcitm a o a) zm&mx\ 

1 ^ft—^iiPJ*©^^ (IX) - 3 O'C— 1 5 OXl<Dm(DmMX*5frrg\~ 

/K T-feh^hP/K i^nc»^^ N fuu-fc/VJ*^ Wm^'^ THF, 
^=3rih^ ^i/Uy, DMF> NMP N fatzZ&lblf b*U wtl/b^r 

st^hy?^ ^m-^by^^, 7k^b#y*A, t-y^ Mjx^7>;y, 

(I) <D?1b, R 4 ^- (CH 2 ) p NR 4AD COR 4AC p,"R 4A 

D &£xfR 4Ac ittti^*imubmmx2bz>) x^\^m dw) ot^x 



(5£<K p, R\ R\ R\ R 5 . R 4AC s R 4AD *5<tt^XM«tb ; etbHUlBi;PI 
(Iw) W: % 3T'#^tLS{k^ (I x) i: 1~30» 




or 



R 4AC CQ 2 H (Vg) 



R 4AC COX 1 (Vh) 
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i~3 o^m<Dm^tzmmk : ffl<D&&T, - 7 8W 1 o ot©^©^^ m- 

/ft/V-A, Hsgb^/K THF, v^^lM/, h/WnV, ^v'l/^, DMF , NMP, 

^JiLTIt 0*|;tf;f l-^/U-3- (3' -v^^^T^ %;Vi£ 
vM^K (ED CI), EDCItit, i^v-^ n^^v^^/V^^ 5; K (DC 

ifcfc, SUfe^UT, >fb^ (I w) te, (I x) ^£gT«&fcteigiS 

i-7 8*c~i o o 'Co nature, $f*u< «— 1 oXKDmcomM-e, 

mmtzmmk^Xte, m^\^V^, T±h-hV^, ?n 
P^/VA, g^^^K THF, S^-^ri?-:^ h/l^^, ^V-^, DMF, NM 

t£M&h bTte, {5i^2, 6-^-tert --??-)\>- 4 - ^ fvHf y fc° 

(i) ^jo^s^w^o^m^, ±ffixa^^tct^o^(o^ in 

?U£> ^^^y^-^-^ • • f7^7^-^-^3 >-X (C omp 

rehensive Organic Trans format io — ns),R. 
C. (Larock)|(1 98 9#0 ft ^lE^^Sfe] ^fcf« 
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lltfft$t&. mtf, »Wx «3i* ftflk ftffi. nvf^77^ 
te£-#> (I) ©ffctt, tfittfr, g£fa#lte#, ft#JH4#, ESEftttttfcJf 

flS^fc (I) (I A) <D%L&JmV1t^bg, (I) £fctt 

ik&m (i a). ^©^#fen*^#tt^©***iKi-tttf«k<, 
»-C#fe*b**#H\ (I) tfcttjb^ (I A) ^iii&&&l£&fit$ft: 

(i), (i a) *5j;^tbe>oma^^fF^$tt5^, 

m<DMM^^»'E g 5 R&SSIfc if KHEEi"* r t S„ 
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Miii^^^t [*^^- (Nature). 392 # N p.300 (1998 30 ] Sr 
##^UT^tfebfCo fc b^cJl^lia HCT 116 Zik-BtM lbbhizn 
Ufc„ 10 At mol/L £&5<fc ? tc hoechst 33342 (v-^ • T/V- vf" 

*fc, B-2261)&i0x., 10 ^Wts ftefefr* RT«^bUfc. 

ft^^E (~ = ^7^n^S-^TE300) -C^^J:tm*B^«r^Ufc„ 

»(DfiJ^^ M bfc 0 >fb^^ao«-e^ M ffl&ftPltttfa 5%T* 

fc5©I^Lt, IRMe&m 1 tt»a^#Wfc:M#^*&ltttol$ii\ 3 M mol/L 
^(nM»i^$fil!)70%tfccfc 0 *fci x *©^Lfcffefi#©Ja&r±»/h 

*M£*M&ftA9fefeK: <fc 5 M JWailJia^maWlWttSrllW^-^a S?— V (Oncogene) > 
19 p.5303 (2000 ^) L-CHJfebfc„ t A549 &ik&® 

i tthKnmmmmvtio v^wmsmm (pbs) -20Tc-cfiw&u 

fc* * / -/P-e 1 ^KML, »3r@^b Lfc„ PBS T»«si£SL 0.2% Triton-X 
Sr&tf PBS -C 15 ^MffiS-fbUfc. PBS "f* •y* > s?ym. [1% 9^ 

mViMXk (Fetal Bovine Serum) ^^tf PBS] t? 30 #|HJ:7n y =*^U 1 

(0.2% monoclonal mouse anti- a -tubulin (S'^e • T/VKP 3>^"$h» # 
* n >/#-5§- T-9026) *5 <fc 0.2% rabbit anti- y -tubulin (V^v • T/VKP -y^ 
ft, *^n^##T-3559) 3r£tr:/P y ^y^) 80 #IWSJ££l§rfc. PBS 
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■C$c#^> 2 2fc£t#^& (0.025% Alexa Fluor 546-conjugated anti-mouse IgG 
antibody (^rU**.?— ^u— ^ x ;*/ * n ;/#-5§- A-11030), 0.5% Alexa Fluor 
488-conjugated anti-rabbit IgG antibody ^ 7 — — ^%t N # * n ^# 

A-11034) 4o«fc£^ 1 mol/L hoecbst 33342 -Sr^if ^ Py^V ^*§S0 £ 30 # 

fc„ ^o^s^ m ^(D^mMi«^iB^$tbfc E g 5 km~?z> ^mm** 

(Cell), 83 p.1159 (1995 ¥) ]^ Eg5 #^P£*^J^^ b o— MiM^ 
^ (Science), 286 p.971 (1999 1~?%mVfc.mmb 

^Ji^ma^, ftSHbi^ 1 Eg5 ^PIW-TS r. £ ^^frfc 

UgliS^t bEg5^e®Op^{«^[-fe/W (Cell), 83^, p.1159 (1995 
m ]^##^b-CHI£Ufc 0 His * ^£ N 3^^®^ bfc^S t b Eg5 ^m-r 
a n »7-OW* £ Spodoptera frugiperda(*tf FzfT? V (Sf) 

»^^77-l«U Jiflf&IIlifcbfcio -Hf^-S^KT^ ti- 

^v-MiliUgb, His ^iS^M-a- bfc Eg5 Sr77^^f^ilU 

§P^*tM^ia^^#bfCo 

Eg5 O ATPase ^^^^Cit^ ^7$ • i?^ — ^ (EMBO Journal), 13 
#, p.751 (1994 *£), ^>f ♦ ^ • If • -T^b -T>V • T^f^ • 

^ . if^^^i/— x • • if • ^7i/ K • ^"rjy • ^ • T * )) *> 
(Proc. Natl. Acad. Sci. USA), 89 #, p.4884 (1992 *£) bTlljjfcbfco 
25mmol/L t°^7^>-N,N'- t** (31 # ^*/wfc^) (PIPES) /KOH (pH 
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6.8), 1 mmol/L a^U-i/^y a— /Hf* (2-7 5 / ^.=f- ;v^—"r ;V) Wffi& 
(EGTA) x 2 mmol/L MgCl 2 , 1 mmol/L 9 J^-itr Y W b — ^ (DTT) % 100 /z g/mL 
£ i/jfiL^T/V^' ^ V (BSA) \ 5 n mol/L ^ ]) # ^-±/U (Paclitaxel) N 25 n g/mL 
^-^-^y^ (Tubulin) h * >T)V h TL238), 200 ^ 

mol/L MESG substrate (2-7$y-6-^/^^V-7 -7? ^vl^7°y 
"f K) :/n — :/X*fc x ^^n^-^-E-6646), lU/mL ^y^^ 

l/^Ti/ KtJn^^n y 7 — (Purine nucleoside phosphorylase) ( ; E-W^a7-7' 
7J*n^#-J§-E-6646) *5 £TJ< 12.5 jug/mL ^Hfc h Eg5 SR^Jfil §£SI 

& 96-well yu—h bfc„ ^iSJS« 30^ 30 frmmM Ufc„ ATPase S 

^(DmW.tta^ 360nmT?OP^7fe^^^ P l/— b (*l/Jra7-7^^ 
SpectraMax 340PC384) TiU^Lfco Eg5 MET, te^^ #^ffiT WM;^*: 
100%, Eg5 ##ftT, 1 ##&T<^ibteg££r 0%£ VXteMfefeZWrW-l^ 

1 Eg5 O ATPase E^fcSr U IC50 fltte 2 n mol/L 

£*_L, Mi2*5j;tm^j3©^f>, >fb£-# 1 Eg5 P&^flMBSr^-TS 

I*lfc0ij4 E g 5^*^Mi-^pa#^ (2) 

li^tSt h Eg5 ^e— ^eW^Pi^«iSfc[^-r ^ ^ b y - 
(Biochemistry), 35 p.2365 (1996^) LTHI£bfCc t b Eg5 ^e— 

K£#ligU *I§0BL21 (DE3) -^St^b 
^CoT^Rfe^t: 25X:^m UODeoo & 0.74 {CftofcH^T*,^^ 0.5 mmol/L 
fcifcS J: 5 fc-f y fcf/W- 0 ? KSrSfebn Lfc 0 $ h fc, 4 H#P^ 
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Eg5 <D ATPase ?£tt<Oiffl;£f3::$Ciifc[^:/# • -jrfr (EMBO Journal). 13 

*s p.751 (1994 ¥)x ■7v*y—7 £ ^^-!fX- Jr? • If • ^ 3 ■JW' • TXf^ — • 
^-^ . iJ-xfoii/v'— X • ^ • If • ^.^-^^^ K • XTJV • «7^P^ 
(Proc. Natl. Acad. Sci. USA), 89 4884 H (1992 #) UT^JS bfc 0 

^<D2®^(D^^rffi#bfc 0 25 mmol/L fcV^S^N, N'-t** (cc* v*^* 
^ift) (PIPES) /KOH (pH6.8), lmmol/L xf l/^D (2-T 
^ / ol^/vch— tWO Eg^St (EGTA) „ 2 mmol/L MgCl 2 > 1 mmol/L i^;*" b U 
(DTT), 5 /tmol/L U ^=^-fe/^ (Paclitaxel), 167 /ig/mL ^v-jfa. 
^tT/v^^^ (BSA) x 41.7 ng/mL ^a.—-?V> (Tubulin) (iM h^^hV 
#*n^#-^TL238K 333 n mol/L MESG substrate (2-7$ / - 6 

;^7" h - 7 - ^ f /v/y y y ^t-f k) (*v^a7-yo-yx^ 

E-6646) , 1.67 U/mL ^ V is* 9 ysUrS/ K** * P 9 — 2 (Purine nucleoside 
phosphorylase) (^ 7— ^n— -f^ j) Z o ^#-J§- E-6646) ^6^1^1.33 

Mg/mL t b Eg5 ^ >it§^p n B^«J&£;ft5^ A SrfMttLfc. 

25 mmol/L fcV^S^N.lT— If* (m^ ^/Vofrv^) (PIPES) /KOH (pH 
6.8), lmmol/Lxfvy^!J3-;Hf^ (2-T ^ J at^/Uai— - 7VV-) fflg^ 
(EGTA) , 2 mmol/L MgCh, 1 mmol/L h W f — /V (DTT) > 5 ^ mol/L 

/«? ^ y ^ dr-fe/W (Paclitaxel) *5 «fc T$ 2.5 mmol/L ATP ^ bfllEfc $ *b B 
m Lfc WML A & 96-well -f V— b ? ^/V 45 m L fo^^ bfc 0 W@L B 
v^T, tt»^4*«rii:PlSWfc*3RLfco mi&fr1z.ffl&fc&V!>m8i& 30 /xL Sr. 
3fc<£> 96-well M^lc^^tbfc^ A fciS^U Lfc 0 

i* 30^-e 30 5HQ|g% UfCo ATPase iSH4©3t* * 6 360 nm T*<0!ft3fc£3: 
■7u—hV (* **fc,SpectraMax 340PC3*0 -e$j5feLfc 0 

Eg5 #^T, «Mfc^4&##£T WKft^S: 100%, Eg5 ##£ET\ 
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1 , 9 5, 9 7, 100, 104, 107, 111, 134, 152, 
154, 171, 174, 176, 210, 221, 2 3 8 43^X^2 6 4^^^ 
B£{fcf?ffy\ZL Eg5 <D ATPase U, ^r<D ICsoffifi 2 m mol/L yfCfe o fc. 

15ffit>b<^^_b^lb^«rmJ!)n-r5^i: 1 fc-e#^o 

71 



WO 2004/092147 



PCT/JP2004/005489 



t£¥K£vmtez>&. mnmn(DWr€?, j&AiAfcfc^ nni^to. oi~ 

1000mg,^L<tiO. 0 5~5 0 0mg©ilt% 1 B 1 tal^V^ L^ClalS 

•^--r^o mmft& j *t£t*<D#mn&i*<z>w&, iis^A-A^ 1 ? o. ooi~ 

10 0 OmgJ4l< J30. 0 1~3 0 0 m g 0— U$CleIg:-if--r5av 
£fcf*l P 1-24 lt^<DiiT«rt ^^4t5o ittbS 

270 MHz * fete 300 MHz Til!l5£ £ tbfc t> <7)-T?fe «9 % ik&Vo& <£ <fc o 

nmfcxv^ iik<Dmi&frbtez>mp\*mM-rz>o <t&mi, 4o g , %w 

2 8 6. 8 gj3j;«if»6 0g^U ^tKo^ntf/Vt/v 
n-7©l 0%tK^1 2 0 g^Px.5„ i©il^t^a!3l^L, ittfcb 

mznox, mm ( 1 tfet 9 2 o m g %ttt 5) 

1 2 0 m g 

?Ut 14 3. 4 m g 
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3 0 mg 

t K n * i/^n fcVUr/w n — ^ 6 m g 

777P^-?n->^ 0. 6mg 

2 0 0 mg 

mm2 •. mm ut&mi 3 4) 
\\&m 13 4,' 4o g ^i\ mmm 1 1 lt. ( 1 <9 m 

^2 0mg^ft5) &#5„ 

1 3 4 2 0 m g 

?L$t 14 3. 4 m g 

m^mwtm 30 m g 

t K n ^rS/^n ^/Vt;un-7 6 m g 

!) ^jfe-r^fri^frA O. 6mg 

2 0 0 mg 

£%0J3 : (^10 4) 

\Y&m io4, 40g^v\ fim^j 1 1 mmiz tt, maftgH ( 1 m&tc *> m 

tt^2 0mgmn) £#5„ 

ffc^ 1 0 4 2 0 m g 

%W 1 4 3 . 4 m g 

m&MWftb 3 0 m g 

t Ka^i//n kVH-r/Un — 6 mg 

^■^T y VEfry ^-fr^fr 0. 6mg 

2 0 0 mg 

mm&u : mtm ut&mi o 7) 

^©jfifife^e>3&5aEit3WSrW»i-5. 07,1 g 

itt«$t,WPfi'^fyi 2 g *3j:T^^ffi^y-fey ^2 5 gSrin*.Sc 
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®ft fc&m 1 0 7 2 m g 

2 0 0 m g 

mmm'^^^ 24 m g 

&ttJB^y-fey ^ 50 mg 

mtrnm®* ; 1. 72ml 

2 . 0 0m 1 

HWJ 5 : &tt#J (fc^ 10 4) 

*ba* 104, 4 0 g &m\t\ mmm 4 t mm^ tt % &ub&i*$i ( 1 ^ 
104 2 mg.. 

2 0 0 m g 

mmm^^^ 24 m g 

mtm?v±v^ 50 mg 

jMjlM 1. 7 2ml 

2. 0 0ml 

mmme mm uk&&9 5) 
\Y&m 95 4o g », n%^g 1 1 mwfc ur\ ^ib^j ( 1 9 

*OCfr ^-a~#J 9 5 2 0 m g 



14 3.4 m g 
3 0 mg 
tKo *c fcT/Hr/Vn >— * 6 m g 
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^f7 V ^W.~* & 0. 6 mg 

2 0 0 mg 

7 : mm ut&mi o o) 
tt&m ioo 4o g », mmm 1 1 mmiz. tt, mu^M ( i m$>tz. ^ 

tt^2 0mg^tt5) lr#5, 

98£fr ft&Vo 1 0 0 2 0 m g 

?L$f 14 3.4 mg 

m&mmfa ■ 30 m g • 

t Kn^i//nt/l/t/H3-7 6 mg 

777!) ^^r^v'frA 0. 6 mg 

2 0 0 mg 

mmms ■. mm ut&mi 52) 
\\&m 152 4o g » % mmm 1 1 ra«su: lt> mmmm ( 1 ^fcfc 5 m 

*DC& -fb^^ 1 5 2 2 0 m g 

9Uf 1 4 3 . 4 m g 

3 0 mg 

t Ko^S^o fc^-fc/Vn — 7 6 mg 

.x^T y \S§gtz£J$^Lb. 0.6 mg 

2 0 0 mg 

^Jfe0!j9 : SIMM Ut&Wl 7 6) 

y !>A7K^Sr^PbTpH5r6CTSUfc^, &ttffli!^7k 10 0 0 

1*5*1 (1/WT/Wfcfc«9?gtt^2mg^^i-S) £#5o 
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9B£fr it&m 1 7 6 2 mg 

D— -*Z/=.Y— A* 10 mg 



MM. 

imit-r v y * j»*.mm mm 

2. 0 0 mL 

mmm i o : ut&m 1 1 4) 

4k&m 17 4, 1 g «rfflV\ jHAgft 9 P&fc b"C % ftfS&ltftl ( 1 TA'fc 

*Q;^ ft&m 1 7 4 2 m g 

D— V'i'—l ;V 10 mg 



fomt-r v v v j*jmm mm 
mtmrnw* jt 

2. 0 0 mL 

1 1 (fc-a^ 2 0 6) 
19 2 X^bfltcit^ 2 0 2 (55.8 mg, 0.143 mmoDSr 1,2-^00 
^ * ^(5 mL)}C^0 bfdo r O^^ld@^^(0.0450 mL, 0.786 mmolK n-^of 
/VT ^ >-(0.0538 mL, 0.654 mmol):i3 £t£ h V T± h ^ V**-fk* h i> ? J* 

(130 mg, 0.612 mmoD&mmn*-, ^UX* 12 B£Mj*#Lfc 0 R/SifcK:a&fnJfcBfc*c 
^^7K^(30mL)^P^L. g^^/l^ttm LfCo *«Ui«riS!ft*fcft;^- 

lOO/lO/DT^Mi-S i t fc£ V) s 2 0 6 (51.9 mg, 84%)£#fc 0 

ESI-MS m/z 865 (2M+H) + . 
1 2 Wfr&*2 0 7) 
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mmm nt mm\z tt, 192 x^htitdt^-m 202 (51.5 mg, 0.132 

mmolK 1^^(0.0460 mL, 0.804 mmolk v^xf/Uj 5: ^(0.0690 mL, 0.667 mmol) 
*5<fctf b y T-fe h *->7km4k*Vmi- h V !7-M115 mg, 0.542 mmol)<fc 9 . fc-g^ 
2 0 7(53.0 mg, 90%)£r#fc o 
APCI-MS m/z 447 (M+H) + . 
' HJSflll 3 (\\&W2 0 8) 
IS 1 : 2-T$/7th7x/ i/mM^(2.93 g, 17.1 mmol)£rT-fc 
(100 mDf^lLfc, ^(D^m\Z-~&m-V- t e r t ->^^M5.09 g, 22.9 
mmol):J3 &T$4 -i?* f-^T ^ J tf y ^(2.21 g, 18.1 mmol)£Jli#d!jnx., ^^"C 

/-@^^^=9/ / 1^4/l)T-^i-5 ^k\Z.£<0, 2- (N-tert-^h^f- 
S/;*7/W2i?~/vr 5: / ) 7-feb7xy >-(865 mg, 21%)&#fc„ 
Xfl2 : ±!E"T?#b*bfc2- (N- t e r t Y ^sjJfriS—JVT % / ) T*fe b 
J >-(851 mg, 3.62 mmol)£:7< 9 / — /H20 mDl^tfc, ^(D^lei^^-fe 
5*/W^KiftlftMl(1.03 g,8.04mmol)^P^L^ ^?BLT?15I*W!*# Ufc 0 KJtSJftfc 
TKSrJn*., B^ft^^-CttWb/to ^m^^fn^b^hy *^7K^"T?Sfci£U 

^(50 mDKllgfi? U b° y i?:/(1.75 mL, 21.7 mmol)$5 J; ~X$M.Vc V V * fvKTi=r^ 
M2.23mL, 18.1 mmol) %Mx.s ^M.X160m^WVtio SlSiKfcl&fp^iteK*^ 

jmmzmnmk'i- h y u is^n-?- h y ^^tsiu ^ 

^J\«=9/1^4/l)X*mm-t % riia»), 2 0 8 O10 mg, 53%)£r#fc„ 

APCI-MS m/z 477(M+H)+. 
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MMWi 4(ik&yo2 0 9) 

Xmi : ffiWk/^WMlI) (125 mg, 0.559 mmoD&JllF h U 7 3L—/VftX7 w 
^(317 mg, 1.21mmol)£THF(50mL){C^Ufc o wO»N- t e r t -:/ 
h> *^%;Vi£~;V- 3-77- X2.07 g, 10.9 mmolk 7x=;l^ ^ n v ^ 
(1.61 g, 13.2 mmolX mL, 26.5 mmol)4o «fc TJ* h V * f- vUlFBWtoMto 

(3.23 mL, 15.9 mmol)£JlH»;tfciL 60tldDit, 24 ^m^bfc, 

^*ufco am&^y ^W7A^o-7 — (^•^•^>'/ / ^^^= 

9/l-»4/l)-t?)fii^i-S 9, 2- (N-tert-7"b ^f^^^^T 

$/) ^/V7zL~;vfr h^(1.85g, 68%)^r#fc 0 

Ig2 :±|BT#e>^2- (N-t e r t h ;Vi£~?VT ^ J ) 

7x^;^ b ^(513 mg, 2.06 mmol)&^ * / — /H40 mL)(t^i? Ufc» r. O^^lC 
^± * K^^^(562 mg, 4.40 mmol)&;btJxi, MWL-e8V$fflMW bfc 0 K 

*£U ^TK^m^by erA-Cft«U »j&«r«EE©:febt\ gfcH&@#(513 mg) 

^(0.300 mL, 3.73 mmol)*3 <fc T$mt h V * fvV-T-fe^/HO.415 mL, 3.37 mmol) 

19 x 2 0 9 (319 mg, 82%)&#fc„ 

APCI-MS m/z 491(M+H) + . 

mmwi 5 at^2 1 o) 
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MMW 1 4 X'&btltcik&Vd 2 0 9 (274 mg, 0.557 mmoDSrv^ n n ^ * ^(5 
mD^^t, M)7/Vtn».0mL)^Dx, ^&-?3R#ra&#bfc„ KJ&ifc 

17 ^^^T7K=ioo / /io/i)T^M-r ; 5 r. £ J: 9 , fc^fe 2 1 o *■ hV y;^3r 

uffiM&k UT(252 mg, 90%)#fc o 
APCI-MS m/z 391(M+H) + . 

»jie ut&m2 1 1) 
mmm 1 5xmb*Lfr<k'&W2 1 o<ohv ^^^-oRKHtaos m g , 0.240 

mmol)£rT-fe h =• h U M5 mL)&gAF U 4 - f;^7 $ 7 bf V ^(63.0 mg, 
0.516 mmol)^«t U ? ^7K^(0;0907 mL, 0.960 mmol)^JlS^PX N 12 mm 

— ^=2b/l)T?»»-r S r. t <fc «9 . 2 11 (55.6 mg, 54%)£r#fc 0 

APCI-MS m/z 431 (M-Hh 
HMJl 7 «&&4fc2 1 2) 

IS1 : 3-^0*7*^— ^fc*flOWk^SIJE3S, 1 4#, 5 6 8^-^ (%m 
$c5£#*± x 1 9 7 8#) tEtO^-fcoTf^l-^n^-S- 

h 3^) ^^if^ (3.938 g, 18.14 mmol)&^ h7tKD77^(8 mL)^8? 
U -78°C^*PTx n-7*f;H)f^O 1.56 mol/L ^.^f- ^#£(12.2 mL, 
19.0 mmol)^r#>!r^Px.fCo ^T', THF(16 mD&JP&fcEK Hli&^-e30# 
TO#Ufc„ SJ5S«SrTHF(10mL)^«E«|Ufct e r t --ff-jV [2- (N-p< 
h^i'-N-^/Kfc/W^^/W) ^^/K) #/W^— b(ijMliN- t e r 
t Y^^^^JV- -77^fcN, O-i^^A-t: Ko^/v-TS; ^ 
aWtt^tt-S-ltJ; 9#b*L5)(2.010 g, 8.653 mmol)&£-18t:-es fc^fcAllJtfco IrI 
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^xf ;l// n -^=¥fy=l/4)-C?i»i!t5 i t J: 9> t e r t-^;V {3- 
[3- h*f* h*f) 7s=/l/] - 3 -^-^y lf^} *;W^v- Ml.568 
g, 59%)£#fc 0 ' 
APCI-MS m/z 310 (M+H) + . 

162 : 9 0©I§1 £H3il^b-C x _t|S-e#b*Lfc t e r t -^iV 

{3- [3- (p< b=^>^ h^vO :7^~/l/] -3-^-^y^P fcVW 
Ml.406 g, 4.546 mmol)** «fctJ^:*-fe 5: #/W<>;? Kttlltt(1.131 g, 8.864 mmol) 

»3' - b^;* b^i/) -3- (t e r t -7 b ^ 
757) ^ofc'^zc/^^^fe^/W^/;/ (1.355 g)£r#fc 0 
IS3 : #%0!ll 9 0OIg2iPilCL,t, ±!BTi#b;ftfc&») 3 - (p< b 

b^) -3- (tert-yb^/VtoT^y) ^nW7x; 
^=^-^-fe ^ #/W<)/:^(1.32 g), mt hV * ^/^T-fe:^/K2.55 mL, 20.7 mmol) 
*5£tft° JJ ^V(2.10 mL, 26.0 mmol)^^ i\&&>'2 1 2(1.01 g, 2^1? 41%) 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.44 (s, 9H), 
2.47 (m, 1H), 3.22 (m, 2H), 3.45 (s, 3H), 3.71 (m, 1H), 4.62 (m, 1H), 5.14 (m, 
2H), 6.87-6.98 (m, 3H), 7.25 (m, 1H), 7.86 (s, 1H). 
APCI-MS m/z 549 (M-H)-. 

mmmi s {.^mz 1 3) 

mW\l 7X*m>btl'tc4k&W2 1 2(502 mg, 9.12 mmol)^^nD^^y(5 
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y^u \i°/^—T^(Dm^mx- h y ^ a ^1rZ> r h \z. i 9 , \\^m 2 l 

3 (334 mg, 90%)3r#fc o 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 1.15 (s, 9H), 1.22 (s, 9H), 2.25 (m, 1H), 
2.44 (m, 1H), 2.81-3.05 (m, 2H), 6.57-6.70 (m, 2H), 6.62 (s, 1H), 7.11 (dd, J = 
7.5, 8.2 Hz, IH), 9.40 (br, 1H). 
APCI-MS m/z 407 (M+H) + . 

mmmi 9 ut&mz 1 4) 
mmm 1 5 x^htit^t^ 210 *&mm.wtfcm~r v y v^^mxtemis 

X%hM 7 y —#(50 mg, 0.13 mmol)£ri^ mDM^filU b V ^ 

^/VT 5; ^(0.072 mL, 0.52 mmol)*5«fct*&'fbvM ^)V^)V7 7-^^(0.028 mL, 
0.26 mmol)§rAPx. N gm-e2B#F^#Lfc 0 &.i&m\^W pp^^U mDSrJn*., 

>9s ^b-a-ife 2 1 4 (44 mg, 69%)&#fc„ 
iH NMR (300 MHz, CDC1 3 ) 8 (ppm): 1.30 (s, 9H), 1.32 (s, 9H), 2.56 (m, IH), 
2.818 (s, 3H), 2.820 (s, 3H), 3.17 (m, IH), 3.37 (m, IH), 3.55 (m, IH), 4.27 (brt, 
J= 6.3 Hz, IH), 7.21-7.37 (m, 5H), 7.93 (brs, IH). 
APCI-MS m/z 496 (M-Hh 

mmm2 o (At&mz 1 5) 
nmm 1 5 xmhtitdt^m 210 ^m^m^m-r h y v&fcmmxmmv 

X'&hfhZ> 7 y —#(63 mg, 0.16 mmol)^DMF(l mL)M}£#?U Mfc^^T*: 
*<M57 mg, 0.49 mmol)*3£t£ h V ^-^J^T ^ V(0.090 mL, 0.65 mmol)^JDx.> 
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? * J sV=6/l)X"mmtZ> Z.b\Z.£Y) y ft&m 2 l 5 (14 mg, 18%)^#fc 0 
APCI-MS m/z. 470 (M+H) + . 
2 1 (-fb-a-fe 2 16) 
Hi£#J 1 3 X*^bthZ>4k&m 2 0 8(3.13 g, 6.57 mmol)&4 mol/L^b7K^-@^ 

xl^;vx* V y ^» V a - £ m <t 5 , 2 16 (2.80 g, ^*6<))Sr^ 

LT#fd„ 

iH NMR (270 MHz, DMSO-<fc)5 (ppm): 1.17 (s, 9H), 1.32 (s, 9H), 4.06 (d, J = 
13.7 Hz, 1H), 4.21 (d, J= 13.7 Hz, 1H), 7.20-7.44 (m, 5H), 8.30 (brs, 3H), 11.17 
(s, 1H). 

mmm2 2 at^2 1 7) 

HJfctflJ 2 1 T*# b frZ>\\&m 2 16 <O&&£(40 mg, 0.097 mmol)£r 1 , 2 - 3? 
^Dnx^y(l mDlcH^U, 37% y ^tK^(0.080 mL)*3<tt^ h V Tir 

h^i^TK^b*^^^ b y #-M100 mg, 0.472 mmol)^J!jPx.x ^UX»2.5B%W\Wfr 

^r^^ri&fp^b^- h y ^atk^^^u h y v^-eimv. 

DtfStS £ £ <fc 9 , 2 1 7 (27 mg, 69%)%#fc 0 

iH NMR (270 MHz, CDC1 8 ) 6 (ppm): 1.28 (s, 9H), 1.31 (s, 9H), 2.43 (s, 6H), 3.31 

(d, J= 14.3 Hz, IH), 3.88 (d, J= 14.3 Hz, IH), 7.06-7.65 (m, 5H), 7.88 (s, IH). 

APCI-MS m/z 405 (M+H) + . 

MMM2 3 «k£4&2 1 8) 

mM®\2 lX-mhtl1tfc&M2 1 6 0^^(2.80 g, 6.78 mmol)^^nn^ 
* ^(50 mL)K:&83U 7k^T^ h y ^^vVT 5 ^(3.80 mL, 27.3 mmol)*3 itWft 
<b 3 - ^ a n /-?^^/VtJn^/K1.24 mL, 10.2 mmoD^ntx l*liaBlT?20#KISi 
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(3.01 g, 86%)%^tc 0 
ESI-MS m/z 515, 517 (M-Hh 

mmm2 4 ut&m2 1 9) 

mnm 2 3 X^bti±it^ 2 l 8(3.01 g, 5.82 mmolK a V4t*T h^A 
(17.50 g, 116.8 mmoD^XXJ^T^iti- h V ?-M3.80 g, 58.5 mmol)£:DMF(50 

2 1 9(2.29 g, 75%)£r#fc 0 
APCI-MS m/z 524 (M+H) + . 
mm®\2 5 Ut&V0 2 2 0) 

2 4 t?#e>^c>fb^ 2 1 9(2.29 g, 4.37 mmol)&THF(75 mL)(C^ 

U 7K(15 mLmit; h y ys.^flsfr*?* V(1.73 g, 6.60 mmoD^Px., Siftt? 

A'tf b y r £ m £ 9 , -fb-a^fe 2 2 0(1.74 g, 80%)£#fc o 

iH NMR (300 MHz, CDC1 8 ) 6 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 1.96 (m, 2H), 
2.85 (t, J= 6.6 Hz, 2H), 3.19 (t, J= 7.5 Hz, 2H), 3.99 (d, J= 13.7 Hz, 1H), 4.61 
(d, J= 13.7 Hz, 1H), 7.24-7.39 (m, 5H). 
APCI-MS m/z 498 (M+H) + . 

mi&m 2 6 (it&to 221) 

2 5 XMhtltcit^ 2 2 0(452 mg, 0.909 mmaD&mm^MlO mL) 

■J 
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(431 mg, 89%)*m.mm. h UT#fc. 

iH NMR (270 MHz, CDCla) 8 (ppm): 1.26 (s, 9H), 1.30 (s, 9H), 2.24 (m, 2H), 
3.11 (m, 2H), 3.30 (m, 1H), 3.45 (m, 1H), 4.01 (d, J= 13.7 Hz, 1H), 4.63 (d, J= 
13.7 Hz, 1H), 6.00 (br, 1H), 7.18-7.41 (m, 5H), 8.46 (br, IH). 
nMM2 7 Wb^2 2 2) 

1 3 T?#^^tS'fb'a-^ 2 0 8(3.72 g, 9.48 mmol)£t e r t -"79 J 
(150 mL)&£Tfmk-mWtr Y V *-k7k?&i£(pH = 3 ; 50 mDI^Hlfc, ZL(D 

m&fcfcmikiz 0 m-r h v g, 94.8 mmoi^^ia-espx., 5o^T?iNF^a# 

(3.10g, 99%)£r#fc 0 
APCI-MS m/fc 393(M+H) + . 

8 Uk&%0 2 2 3) 

2 7 hfoltikG-M 2 2 2 (103 mg, 0.262 mmol)2r nn^y(2 
mL)fcl?§*t?U fc° y i? ^(0.055 mL, 0.68 mmol)*3<ttJ?4 -ynt^f y;^pi) 

K(0.076mL,0.66mmol)^JP^ N gi&-?3R#WSI# Ufc c K^^tK^*P^ n BHtt 

£A-CftjfcU SUEWffiLfco M&i^^/W*/V*3^K (DMSO) (1 mL) 
SBSfc?- h y £?-M63 mg, 0.77 mmoD^P^., lOO'Cfcft* KM 

l)-Ctt»1-3 wi^J;!), ffrg-fe 2 2 3 (91 mg, 75%)&#fc 0 
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APCI-MS m/z 461 (M+H) + . 

mmm2 9 ({^224) 

mMM2 8-?nbtltz.fc&m2 2 3(79 mg, 0.17 mmol)3r4 -mol/UaffcfcSl-BlF 

na^^y(l mL)M*gfi?U tK^T^ b U ^A^T 5 ^(0.086 mL, 0.62 
mmol)*5 £ tfl^fb /WJfc —/H0.025 mL, 0.24 mmo!)£:;&n ;t> 1^ 

i2 2 4 (57 mg, 74%)£r#fc 0 
APCI-MS m/z 451 (M+H) + . 
#g»!j3 0 Ut'&W2 2 5) 

^»!) 2 9 T^Pjfrfc'ffc-a^ 2 2 4(56 mg, 0.12 mmol)£r^m-C7 mol/LT^E- 
^T-^^y— /KlmD^P^fdo 16.5B$FfQ^ SJS*££^ffi^S bfc„ B8££r:& 

-k=1.8/0.2/l)TitiH-£ r t K£ V) % te-B-t) 2 2 5 (31 mg, 53%)£*#fc„ 
iH NMR (270 MHz, CDCls) 5 (ppm): 1.34 (s, 9H), 2.15-2.32 (m, 2H), 2.52-2.65 
(m, 2H), 3.16 (m, 4H), 3.90-4.02 (m, 2H), 4.01 (d, J= 13.3 Hz, 1H), 4.60 (d, J= 
13.3 Hz, 1H), 5.41 (br, 1H), 7.22-7.40 (m, 5H). 
APCI-MS m/z 468 (M+H) + . 

mmms 1 ut&W2 2 6) 

MMm 2 5 ft felted 2 2 0(16.6 mg, 0.0334 mmoD-irv^ dp^V 

(0.5 mL)*3«tt^y PS — M0.2 mL)(OMIl:i<lU^ ? V ^—/^M^MU 
(0.005 mL, 0.07 mmoD^nx., ^UX21\%mUW Ufc Q OT^DMF (0.5 mL) 
*3«tt^^y = — A«W&(0.010 mL, 0.13 mmoD^JP^L, 90X:X7.5^mmW\^± 
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u «n*«iE»^by ^A-eftjfcu ^ff^bfco mm&ftwmmfv^h? 1 ? 

•7 4 — (^T >-^~T ^ n n /fr/V-A/^ # / — ^=9/l)-e»a*-r 5 CI £ }C J: «9 N ffc 

2 2 6 (4.7 mg, 26%)£#fc 0 
iH NMR (300 MHz, CDCI3) 6 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 1.99 (m, 2H), 
2.74-2.84 (m, 4H), 3.18 (t, J= 7.4 Hz, 2H), 3.65 (t, J= 5.0 Hz, 2H), 3.99 (d, J= 
13.7 Hz, 1H), 4.58 (d, J= 13.7 Hz, 1H), 7.23-7.40 (m, 5H). 
APCI-MS m/z 542 (M+H) + . 
H»J3 2 Ut&M2 2 7) 

mMM2 5"&&htl1tfc-&to2 2 0(19 mg, 0.038 mmoD^THF (0.5 mL)lC 
T-fe hTA^fc F(0.011 mL, 0.20 mmoDSriP*.; £fi-C3ll#raai#bfc&H 
h y ?-M4.5 mg, 0.12 mmoD^P^, 18^1^#Ufc 0 Rfemz 

h v !>AT*ftjftu WBE*»ufco a^^^JS^ nvh^7^- 
(tr^^T^no^v^ * / — /v=2o/i)ri*SH-$ - tfc& y> * 

2 2 7(6.5 mg, 32%)&r#fc„ 

iH NMR (300 MHz, CDCla) 8 (ppm): 1.26 (m, 3H), 1.29 (s, 9H), 1.35 (s, 9H), 
2.20 (m, IH), 2.30 (m, IH), 2.64-3.32 (m, 6H), 3.64 (br, IH), 4.02 (d, J = 13.9 
Hz, IH), 4.61 (d, J= 13.9 Hz, IH), 5.25 (br, IH), 7.23-7.40 (m, 5H), 8.01 (m, 
IH). 

APCI-MS m/z. 526 (M+H) + . 
HJE0U3 3 (ft^*2 2 8) 

#%0ijl 6 lt*#5>^5-fk;^l 7 0(51 mg, 0.12 mmol)&7 mol/LT^^E-^ 
T-y — MlmDIdPi, ^?&-ei8.5^^Ufc„ ^^C7mol/L 
T - ^ * / — Ml mD^rH SfflLT?24l*IHHJK^ bfc^ > $cJEEi^§ bfc 0 
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8(26mg,49%)£#fc„ 

iH NMR (300 MHz, CDCls) 5 (ppm): 1.27 (s, 9H), 2.32 (s, 3H), 3.16 (brs, 4H), 
3.98 (d, J= 13.8 Hz, 1H), 4.58 (d, J= 13.8 Hz, IH), 7.26-7.42 (m, 5H). 
APCI-MS m/zz 442 (M+H)+. 

mmms4 (^229) 

^»J2 6 illitLt, MMms ZX*'&hfhZ>it'&m2 2 8(181 mg, 0.410 
mmol)3r4 mol/L^b7K^-^^^M0.6 mL)X*#m-r% ^bfc£<9, 
2 2 9 (fc^ 2 2 8 fOmSSS) (184 mg, 94%)$r^ffc 0 

iH NMR (270 MHz, DMSO-&) 6 (ppm): 1.15 (s, 9H), 2.23 (s, 3H), 3.15 (m, 2H), 
3.34 (m, 2H), 3.95 (d, J= 13.8 Hz, IH), 4.38 (d, J= 13.8 Hz, IH), 7.22-7.40 (m, 
5H), 8.50 (br, 3H). 

3 5 Ofb-a-^2 3 0) 

16 1 X*%t>tlZik&V!> l 7 0(51 mg, 0.12 mmol)&Tir h~hV Ml. 5 
mL)Kmm U 2-757-2-^ <f-;V- 1 , 3 -Zfv A-(258 mg, 2.45 

mmoi)^px.s mm^2mmmwvtz.o Rj&mfcT-th-h y M2 naD^t** 

n t K £ 9 , 2 3 0 (31 mg, 49%)%#fc 0 

APCI-MS m/z 530 (M+H) + . 

3 6 iit^-m 2 3 1) 
2 - (t e r t -7 h^-is* Sl"tf~frT 5. S) T± h ~7^J l/=tt± 5 
^^(2.91 g, 9.44 mmol)£r$i*g^(30 m L)tiDi N 130^5:9^ #:^-T?70 t C-C 
l^TO#Ufc 0 KfcM*im'&, *M y7*nt>x-T^J;t;n ^^(D 
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B&fel&X' hyfal — is 3 ls-fZ> t iz. £ 9 , ik&m 2 3 1 (2.06 g, 56%)<£r# 

fee, 

APCI-MS m/z 393 (M+H) + . 

$mmz 7 <At&m2 3 2) 

MMm 3 6 ^#^7^8^ 2 3 1 (2.01 g, 5.12 mmol)£Tir h V M20 
mD^Ht, t K7> ? ^l7KfP^(8.0mL,0.16mol)>l:iP^> MT:6^^U 

n-7h^77^-(HJf : Hi-Flash™ column, ^*y-l//ffim^^=2/3)Xm 
mtZ> r. t \Z. £ «9 , <b^#> 2 3 2 (1.42 g, 79%)3r#fc„ 
APCI-MS mfe 351 (M+H) + . 
^J£#]3 8 (ft^2 3 3) 

28t I^HI^ LT, ^l^J 3 7 T?# bfttcfc&m 2 3 2 (1.01 g, 2.88 
mmol)£rfc o y v^(0.585 mL, 7.23 mmol)<D#^ET. M4-7*ci^yf U/V 
(0.840 mL, 7.24 mmol) t EiJ&Zlttc^ fr^X\ DM S 0(20 mL)^, SB**" h V 
P -M608 mg, 7.41 mmol)T^ai-^ ^ t lC J; 9 , \\&m 2 3 3 (0.99 g, 82%) 

APCI-MS m/z. 419 (M+H) + . 
H«!|3 9 (lb^#J2 3 4) 

HWJ 29t IrUHK: UT, HMJ 3 8 "C^ h fhtz.it^m 2 3 3 (503 mg, 1.20 
mmol)£r, 4 mol/Lm<fb7kiif-g'i^^M6.0 mDT^ltfcf, Hk^X b 1> 
/VT 5 V(1.34 mL, 9.61 mmol)0#«T, ttfc >-*/V/iwH0.377 
mL, 3.61 mmol) £ - £ £ 9 * ik&fo 2 3 4 (126 mg, 26%)&#f£o 

APCI-MS m/z 409 (M+H)+. 
2116084 0 (ik&W)2 3 5) 

33 t mm\Z tt, 3 9 Xmhtlltfc&m 2 3 4(40 mg, 0.098 
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mmol)£7 mol/LT =-T - * ? J — MZ mL) £: £ £: M £ 9 , 
2 3 5(14mg,34%)^r#fc 0 

iH NMR (300 MHz, CDCI3) 8 (ppm): 2.20 (m, 2H), 2.34 (s, 3H), 2.56 (m, 2H), 
3.14 (m, 4H), 3.91 (m, 2H), 3.99 (d, J= 13.6 Hz, 1H), 4.58 (d, J= 13.6 Hz, IH), 
7.25-7.41 (m, 5H). 
APCI-MS m/z 426 (M+H) + . 

m&M4 1 Ut&V02 3 6) 

MMM 3 9 X*'& tbtltcit&Va 2 3 4 (68 mg, 0.17 mmol)£rTi? h~hV M1.5 
mL)l*L, 50%^^^^ 5 ^7kmfc(0.170mL)&tox., ^§.-C17B#f?g«# b 

u*;VJ*/* # 7— /^=19/1)-T?f*§gbrc^ y^n fcVl^— tvVT? MJ 
l/-y 3 yf5ii:ia^ 4b^ 2 3 6 (44 mg, 58%)£r#fc 
APCI-MS m/z 454 (M+H) + . 
^Jt^!!4 2 0fbl^2 3 7) 

2 5 T*# btltz.it&%> 2 2 0 (47 mg, 0.094 mmoDlr 1, 
^y(2mL)»U, 37%*/l^ !J ^7X^^(0.026 mL, 0.94 mmol), @^^(0.055 
mL, 0.96 mmol)*5i:t^ hVT± h^^m^^m-T h V ?i»(201 mg, 0.948 

— (^ o n^/vA/y —yk=4/ / i)-e^bfc^. s?>f yy* tvi^— tvp 

5 £ K: «fc (9 , ffra^fc 2 3 7 (28 mg, 56%)£#fc 0 
APCI-MS m/fc 526 (M+H) + . 

mi&m4 3 at^2 3 8) 

§H»!!2 6 ilD^^U-C, §S?«!]4 2X*mbtbZ>4k-a-m2 3 7(330 mg, 0.628 
mmol)&4 mol/Li£<fb7Kfff-@^^/H0.32 mL)T^lt5 ^ tk^-X Y) „ it&m 
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2 3 8 <At&m 2 3 7 (Ommm (320 mg, 91%)&'&tc 0 

iH NMR (270 MHz, CDCls) 8 (ppm): 1.31 (s, 9H), 1.36 (s, 9H), 2.37 (m, 2H), 
2.77 (s, 6H), 3.10-3.34 (m, 4H), 4.05 (dd, J= 4.6, 13.8 Hz, 1H), 4.62 (dd, J= 7.9, 
13.8 Hz, 1H), 5.44 (m, 1H), 7.23-7.40 (m, 5H), 8.57 (brs, 1H). 
H»J4 4 <Ak^m 2 3 9) 

mmm 23 1 mm^ ut n mrnrn 3 8 x-nbtizit&m 233%, 4 moVLmt 

7K#-^^^/WT*^ai-Sr £^<fcoT#£>;fr6'ffc'a^(600 mg, 1.69 mmol) 

£ N Is y z^=f-?VT % ^(0.707 mL, 5.07 mmol)<D#&Ts Jfrffc 3-^00^0 

*;U*-/H0.327 mL, 2.69 mmol) -3:5 - V . 2 3 9(620 

mg, 80%)£#fc o 

APCI-MS m/z: 459, 461 (M+H) + . 

HJ£0iJ4 5 ttfc##>2 4 0) 

^lifeflil 2 4 £ U-C, §H;S£#!l 4 4 T?# b fotcik&W 2 3 9 (600 mg, 1.31 

mmol)*: 3 $"fb?- b V ?>M3.91 g, 26.1 mmol)^>#^ET>T^b^ b V *-M0.85 g, 

13 mmol) t KJS £-3:5 -ii^-i^ 2 4 0 (494 mg, 81%) : lr#fCo 

APCI-MS m/z 466 (M+H) + . 

^StflU 6 Offc£^2 4 1) 

H»J 25t li^fcl Ut, 4 5 -?'&btltz.fc&m 2 4 0 (400 mg, 0.859 

mmol)3r7k(3 mL)fe £TJ< h V ~7 =.—;V7fr7> ? 4 ^(338 mg, 1.29 mmol)-C*0;Si-^ 

w b 9 x ^b-a-^J 2 4 1 (300 mg, 79%)£#fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm): 1.90 (m, 2H), 2.20 (m, 2H), 2.34 (s, 3H), 
2.56 (m, 2H), 2.81 (m, 2H), 3.12 (m, 2H), 3.90 (m, 2H), 3.99 (d, J = 13.8 Hz, 
IH), 4.58 (d, J= 13.8 Hz, IH), 7.25-7.42 (m, 5H). 
APCI-MS m/z 440 (M+H) + . 

mmm4 7 ofb-^2 4 2) 

3 7 X-nbftZfc&yo 2 3 2(6.00 g, 17.1 mmol)£S^ n n * ^(120 
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mUfcmM U tK^Tv fc° y i?^(4.15 mL, 51.3 mmol)*5 ZXfmt h ]) * ^vVTi? 
^•/K5.27 mL, 42.8 mmol)£;bn;l> ^?§.T?5 0 H^#L-fc„ ^&$tfc:i mol/L^Sr 

(6.90 g, 93%)3rte: 0 

iH NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.25 (s, 9H), 1.38 (s, 9H), 2.33 (s, 3H), 4.00 
(dd, J = 5.3, 14.8 Hz, 1H), 4.59 (dd, J = 9.7, 14.8 Hz, 1H), 5.69 (m, 1H), 
7.18-7.40 (m, 5H), 8.01 (s, IH). 
miMffll 8 Ut&m2 4 3) 

mmm2 1 irimm-u-c, $mm* 7xnhM^i^m2A 2000 mg, 2.07 

mmol)£r4 moVLmkMM-W^^sHS mL)-e&lt5 r t iZ. £ V x 2 4 

3 (803 mg, fe&m&iMWM.b LT#fc 0 
H»II4 9 {\\&m2A 4) 

2 3 £ l^^fc UT, HJfctfll 4 8 X^h^htci^m 2 4 3 ©^^(803 mg, 
2.17 mmol)£f h V ^/^T ^ >-(0.866 mL, 6.21 mmol)©#ST> 
^ e o/-?^^/V^=/H0.378 mL, 3.11 mmol)i:^$*S rtfci^ ik&m 2 4 
4(325 mg, 32%)£#fc„ 
APCI-MS m/z: 475, 477 (M+H) + . 

mmm so (^245) 
mmm 2 At mm?. u*c N ^£#1 4 9 ^^fc^-a*^ 2 4 4(323 mg, 0.680 

mmol)£ 3 h V V A(2.04 g, 13.6 mmol)0#STx7^bt h U ^^(0.44 g, 

6.8 mmol) £ $^r^> r t Id <fc 9 „ ft-ft* 2 4 5 (216 mg, 66%)£r#fc 0 
APCI-MS m/z: 482 (M+H) + . 
£SJ60!I5 1 Ut&®2A 6) 

mmm 2 5 ^pm^u-t, ihwjs ox^htitcit^2 a 5(212 mg, 0.440 
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mmoD^TkCLS mL)*5 «£T^ h ]) 7 ^—tv-fc^y 4 ^(179 mg, 0.682 mmol)t?*Qf3g 
fS^iia^ 2 4 6 (173 mg, 86%)&#fc„ 

iH NMR (270 MHz, CDCI3) 8 (ppm): 1.27 (s, 9H), 1.90 (m, 2H), 2.32 (s, 3H), 
2.82 (m, 2H), 3.13 (m, 2H), 3.97 (d, J= 13.9 Hz, 1H), 4.59 (d, J= 13.9 Hz, 1H), 
7.25-7.41 (m, 5H). 
APCI-MS m/z 456 (M+H) + . 

mnms 2 at^2 4 7) 
mmm4 2 kmrn^^x, mmw* 6ti*htiitfc&#2 4 K63 m g , 0.14 

mmol)& N ^(0.082 mL, 1.4 mmol)*5«J:T^ h V T± h ^ZrkMfc* b V V 

A(345 mg, 1.43 mmol)<Z)#^Tx 37%tfvw P ^tK^S(0.039 mL, 1.4 mmol)i 

tS^tZ Z.k^£<Q s 2 4 7 (46 mg, 69%)£r#fc 0 

iH NMR (270 MHz, CDCla) 5 (ppm): 1.93 (m, 2H), 2.20 (s, 6H), 2.21 (m, 2H), 
2.34 (s, 3H), 2.35 (t, J= 6.8 Hz, 2H), 2.56 (m, 2H), 3.09 (m, 2H), 3.92 (m, 2H), 
3.98 (d, J= 13.8 Hz, 1H), 4.57 (d, J= 13.8 Hz, 1H), 5.73 (m, 1H), 7.26-7.41 (m, 
5H). 

APCI-MS m/fc 468 (M+H) + . 
H«IJ5 3 (ft^*2 4 8) 

32k mmiz. tt, mnm 4 6 -e# bfrtcik&yo 2 4 1 (99 mg, 0.23 

mmoDSr, ^mit^^mi- h V VM86 mg, 2.2 mmol)cD#^ETv T± h7;l/ft 
K(0.252 mL, 2.25 mmol)£ RJS £-£5 - k It J; 9 , ^$1(15 mg, 14%)£r#fc<, 
iH NMR (270 MHz, CDCls) 8 (ppm): 1.08 (t, J= 7.1 Hz, 3H), 1.95 (m, 2H), 2.20 
(m, 2H), 2.34 (s, 3H), 2.56 (m, 2H), 2.63 (q, J= 7.1 Hz, 2H), 2.72 (t, J = 6.6 Hz, 
2H), 3.13 (m, 2H), 3.91 (m, 2H), 3.98 (d, J= 13.8 Hz, 1H), 4.57 (d, J = 13.8 Hz, 
1H), 7.22-7.40 (m, 5H). 
APCI-MS m/r. 468 (M+H)+. 
H»!I5 4 (ft^2 4 9) 
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mmm 4 2t ut\ mmm 5 1 x^h^\^m 246 (122 mg, 0.268 

mmol)£, ^(0.153 mL, 2.67 mmol):}3£U« b V T± h ^VjfcaMfc***"*- b V 
<7-M568 mg, 2.68 mmol)<E>#&T^ 37%Jfc/W U >-tK^^(0:074 mL, 2.7 mmol) 
t £ i§:5 - £ £ 19 . 2 4 9 (80 mg, 62%)£*ifc 0 

iH NMR (270 MHz, CDCI3) 6 (ppm): 1.27 (s, 9H), 1.95 (m, 2H), 2.21 (s, 6H), 
2.31 (s, 3H), 2.37 (t, J= 6.8 Hz, 2H), 3.09 (m, 2H), 3.96 (d, J = 13.8 Hz, 1H), 
4.57 (d, 

J= 13.8 Hz, 1H), 5.77 (br, 1H), 7.22-7.40 (m, 5H), 8.05 (br, 1H). 
APCI-MS m/z 484 (M+H) + . 

5 Wfc^4fe2 5 0) 

HJ£0*|4 1 iPf^LT, ###ll 6 lttbHS^l 7 1(56 mg, 0.12 
mmoDSrflqfl&tSfcTs f^>(2-^ b ^i/xf;l/)7 5: V(0.356 mL, 2.41 mmol)£^& 
£&Z>ZbK£<9 s \\&m 2 5 0(47 mg, 65%)£#fc„ 
APCI-MS m/z 600 (M+H) + . 
H«J 5 6 (it-km 2 5 1) 

HMJ4 1 i^Ut, ##0!ll 6 n*#&;h/Sft;-fr*l 7 1(57 mg, 0.12 
mmol)£Ti? b - h V Ml mL):i3£ 1)^(0.5 mL)>K Mal^T. h U ^)VT 5 
:/(0.686 mL, 4.92 mmol)tf>^:eET\ 2 , 2 , 2 - MJ 7/Wta»W 5: ^4ttlfe 
it(681 mg, 5.02 mmol)££t/££i*r5 £ <fc «9 , ffr£4& 2 5 1 (18 mg, 26%)£r# 
fee • 

APCI-MS m/z 566 (M+H) + . 
§H«ij5 7 (fc&V0 2 5 2) 

4U UT N 16 1 -e# bMit^-m 17 1 (101 mg, 0.216 

mmoD&v'^ n tVl^T ^ ^(0.300 mL, 4.33 mmol) t Z.bfc&V ^ 
it&yo 2 5 2(105 mg, 93%)<H#fc 0 

iH NMR (270 MHz, CDCls) 6 (ppm): 0.30-0.48 (m, 4H), 1.29 (s, 9H), 1.34 (s, 9H), 
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2.12 (m, 1H), 3.11-3.18 (m, 2H), 3.19-3.36 (m, 2H), 3.96 (dd, J= 4.9, 13.8 Hz, 
1H), 4.57 (dd, J= 7.5, 13.8 Hz, 1H), 5.31 (brt, 1H), 7.23-7.39 (m, 5H), 7.93 (brs, 
1H). APCI-MS m/z 524 (M+H) + . 

mmm5 8 at-a-m 2 5 3) 
MMM2 eiiaiifcu, mmms 7x-qkhfrz>ik&®2 5 2(541 mg , 1.03 

mmol)% 4 mol/L mt^m-Wm^f-^m^(0.52 mL)-C#SS-*-5 r £ M<fc !9 . >fk 

2 5 3 <A\&® 2 5 2 ©tit) (567 mg, 98%)£#fc„ 
iH NMR (270 MHz, CDCls) 6 (ppm): 0.75-0.95 (m, 4H), 1.28 (s, 9H), 1.34 (s, 
9H), 2.61 (m, 1H), 3.49 (m, 2H), 3.80 (m, 2H), 4.12 (m, 1H), 4.63 (m, IH), 6.45 
(m, IH), 7.21-7.38 (m, 5H), 8.37 (s, IH). 

•mmmss (^254) 

HJ£#!|4 2 tllftLT, mM®\5 7 X*mbtlZ>ik&yo2 5 2(61 mg, 0.12 
mmol)£, ^(0.066 mL, 1.2 mmol)*5iD? h V T«fe h b P ? 

A(244 mg, 1.15 mmol)<D#:fiE"K T"fe h7/Wft K(0.065 mL, 1.2 mmoUtRJfc 

^£^£9. 2 5 4(10 mg, 16%)£r#fc 0 

APCI-MS m/z 552 (M+H) + . 

0 (^^2 5 5) 

mMM4 2 trnm^vx, mmm2 §-Q'&hfrtz.\Y&m2 2 ko.oiso g, 0.301 

mmoDSr, @^(0.136 mL, 2.26 mmol)*3 £Tf h V T± h * vTK^b* Vttr Y V 
VM0.57S g, 2.71 mmol)(D#^ET^ T± YTfrf t K(0.133 g, 3.01 mmol)£^/& 

r. £ J: 5 s 2 5 5 (0.111 g, 68%)<Sr#fc 0 

iH NMR (270 MHz,CDCl 8 ) 5 (ppm): 0.99 (t, J = 7.0 Hz, 6H), 1.14 (s, 9H), 1.29 (s, 
9H), 1.40-1.50 (br s, IH), 1.55-1.63 (m, IH), 1.88-1.96 (m, IH), 2.46-2.54 (m, 
6H), 3.08-3.14 (m, 2H), 3.95 (d, J = 14.3 Hz, IH), 4.58 (d, J = 14.3 Hz, IH), 
7.20-7.38 (m, 6H). 
APCI-MS m/z 554 (M+H) + . 
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m&m 6 1 2 5 6) 
n»j4 i fcj^«mut\ ###u 6 ix*mt>tiz>ik&mi i Ko.ioog, 0.215 

mmol)%N-T1r^/Vo^l/^T ^(0.110 g, 1.08 mmol)i:^&$ii:3 £ t K 
«fc X) x 2 5 6 (0.0433 g, 35%)^#fc 0 

APCI-MS m/z 569 (M+H) + . 
' HWJ6 2 tffc£4&2 5 7) 

njfitfij 4U ut, mnm 1 6 1 xmhti^t^ 171 (0.311 g , 0.666 

mmol)£rt e r t -S^A'-N— (2 — y^/V-)^/W^^— M0.200 g, 1.25 
mmol)i £-£3 - £ J; <9 , 2 5 7 (0.290 g, 70%)5r#fc o 

iH NMR (270 MHz, CDCI3) 8 (ppm): 1.26 (s, 9H), 1.28 (s, 9H), 1.29 (s, 9H), 
2.70-2.90 (br m, 2H), 3.10-3.50 (m, 8H), 4.08 (br d, J= 13.3 Hz, 1H), 4.57 (br d, 
J= 13.3 Hz, 1H), 5.22 (br s, 1H), 7.20-7.39 (m, 5H), 8.08 (br s, 1H). 
APCI-MS m/z 627 (M+H) + . 

jufcflie 3 iit&mz 5 8) 

Htfefll 6 2 X-'&btifzik&m 2 5 7 (0.172 g, 0.274 mmol) Srv 1 ^ n n ^ * >- 
(2.0 mD^Hlfc, #CWT? % t° y b ^(0.0488 g, 0.617 mmol)4o «t TfiMfclfflSt 
(0.0388 mL, 0.411 mmol)%mfc%UZ-MUX24f%WlW;Wlstc 0 ELJ&fcKl mol/L^ 
7k$£H£(3 mU&XTfMZ mL)^Di, * n n #/VAT?*fcffl U W$IJl$r&i7M$»7" 

n a sfc/WA/^ * / — /W=9/l) t?J^iSli-5 - t K £ $ „ fl^to 2 5 8 (0.0993 g, 
53%)^#fc 0 

HWJ6 4 (ft&&2 5 9) 

HJi0!! 6 3 xnbtlltfc&VO 2 5 8 (0.0930 g, 0.139 mmoDSrv^ n n * * 1/ 
(2.0 mDt^i bfc„ ^VN-e, b y 7 Aofrn @^(1.00 mL, 13.0 mmol)^riPx.^ia 
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t K X K> . it^-m 2 5 9 (0.788 g, 99%)£#fc 0 
APCI-MS m/z 569 (M+H) + . 
^JS^J6 5 Ut&%02 6 0) 

£a&M6 lT?#^tt6{b-a'#J2 5 6(0.101 g, 0.178 mmol)£:DMF(0.5 mL)tC 
mMl^s TK^tS^hy ^^(0.0712g, 1.78mmol)$:AB^., £MX*4£fmffiW Ufc„ 

J*/*Z ;-/V=$/l) -emmi-Z>Z.kK£V) y ^^2 6 0(0.0172 g, 18%)£ 

iH NMR (270 MHz, CDCla) 5 (ppm): 1.29 (s, 9H), 1.34 (s, 9H), 1.90 (s, 3H), 
2.95-3.35 (m, 8H), 3.99 (d, J= 14.0 Hz, 1H), 4.53 (d, J = 14.0 Hz, 1H),5.60 (br s, 
1H), 6.34 (br s, 1H), 7.20-7.39 (m, 5H), 8.08 (br s, 1H). 
APCI-MS m/z 597 (M+H) + . 

mmm6 6 M&m2 6 d 

^»J4 1 ^|^#^br, &%mi 6 l-e#btuS^^l 7 1 (100 mg, 0.214 
mmol)$rv ? ^^vl'T ^ >-(0.088 mL, 0.86 mmol) 5 £ t KX 0 x it^^d 

2 6 1 (103 mg, 89%)£r#fc 0 

iH NMR (300 MHz, CDC1 3 ) 6 (ppm): 1.03 (t, J= 7.2 Hz, 6H), 1.28 (s, 9H), 1.33 
(s, 9H), 2.54 (q, J= 7.2 Hz, 4H), 2.86-3.03 (m, 2H), 3.10-3.18 (m, 2H), 3.99 (d, J 
= 13.6 Hz, IH), 4.57 (d, J= 13.6 Hz, IH), 5.79 (brs, IH), 7.27-7.36 (m, 5H), 7.91 
(brs, IH). 

APCI-MS m/z 540 (M+H) + . 

HJS#)6 7 Ub&V02 6 2) 
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mmm* 1 ti^m-ux, 6 ntf&htizte&hi 7 moomg, 0.214 

mmoDtr^r V 7?-?V7 ^ > (0.086 mL, 0.86 mmol) t rilU!), 
m 2 6 2 (103 mg, 89%)£#7t* 
APCI-MS m/k 540 (M+H) + . 

mmme 8 «k&m2 6 3) 

^»J4 1 ^feUHcLX, #%^J1 6 7 1 (100 mg, 0.214 

mmoD^n-y^/WT ^ ^ (0.084 mL, 0.84 mmol) bRJ&£l£ 5 - £ K& Y) % 
ft2 6 3 (101 mg, 87%)&#fc 0 
APCI-MS m/s 540 (M+H) + . 
£|%0!I6 9 (te^2 6 4) 

1 i^HI^U-r, 6 l-e#^>tb %4b&mi 7 1 (100 mg, 0.214 

mmoDSr^^A-y ^A-T 5: ^(0.092 mL, 1.07 mmol) t fcJ& Z.bfc£*) s it 
<&m 2 6 4(101 mg, 90%)&r#fc o 
APCI-MS m/za 526 (M+H) + . 
%W\7 O (it&m2 6 5) 

mM&U 1 ^IrHH^UT, ##0!I1 6 1-?#£>*L 5^-8*^1 7 1 (100 mg, 0.214 
mmol)£r>T / ^/vr 5^-1/2 Sft^(90 mg, 0.86 mmol)£^&$iir5 ^ t 
£ 9 > ik&ltO 2 6 5 (43 mg, 39%)^r^fc 0 
APCI-MS m/zi 523 (M+H) + . 
H«!|7 1 (ft^fc2 6 6) 

Htfe^J 2 1 -e#b*t;MfcS^#> 2 16(50 mg, 0.12 mmoD&v 5 ^ n n y * i/(l 
mL)t^H U N b y suf-J^T % ^(0.067 mL, 0.48 mmol)*3 XXf^k^fr? T 
;K28mg,0.24mmol)^P^., «L"ei6^M!t» L-fc 0 R^SKfc^SriP^N ^ o n 

y^yj—i? n n^V^ $ J ~ /^=9/l)i?**^Ufc^, J^y— ^*5«fcT*7k 
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(Dil^d^^btS ZbK&V^ \Y&m 2 6 6 (30 mg, 54%)£#fc 0 
APCI-MS m/z 456 (M+H) + . 

•mmi 2 (\t&m2 6 7) 

^^!|7 1 £H3»1UT, Umm2 l-XtmbMik&mz 1 6(50.7 mg, 0.123 
mmoDlr h V ^/VT 5: ^(0.138 mL, 0.990 mmol)tf>#&T> tfrfb^P* ^A'XA' 
7T*:4 /K0.054 mL, 0.50 mmol) b £ i £ £ 9 N ffc-fr* 2 6 7 (9.2 mg, 
15%)£#fc„ 

APCI-MS m/z 482 (M-H)\ 

$mM7 3 Ofb-^2 6 8) 

mnm 33 1 ux N 1 6 1 bthzit&m 171 (60.0 mg, 0.129 

mmol)^T-fe b ~ b U /HI mL)&;i#$? U b P ^J^T ^ V(27 m L, 0.193 mmol) 
*5 y S/^T ^ K46Sfc!ft(21 mg, 0.193 mmoD&An^U ^^T* 6 8#Hgji#Ufc„ 

yA^c^h^77^- (^ n a * y — /w=6/l)-eii*l£-r S r. £ J; 

«9 N -fb-a-^ 2 6 8 (48.4 mg, 69%)£#fc 0 

iH NMR (270 MHz, CDC1 3 ) 6 (ppm): 1.29 (s, 9H), 1.34 (s, 9H), 3.05 (m, 2H), 
3.21 (m, 2H), 3.27 (m, 2H), 4.01 (dd, 1H, J= 5.6, 13.7 Hz, 1H), 4.59 (dd, J= 7.7, 
13.7Hz, IH), 5.36 (dd, J= 5.6, 7.7 Hz, 1H), H), 7.25-7.40 (m, 5H), 8.09 (s, 1H). 
APCI-MSm/fc 541(M+H) + . 

$mm 7 4 {\Y>&m 2 6 9) 

MMM 41b mWifc LT, 16 1 (D\Y&m 1 7 0 (54 mg, 0.13 mmol)£r h 

y a^jVT ^ ^(0.355 mL, 2.55 mmol)cO#^T> ? V <f-;V^* TtVigBM. 

(336 mg, 2.67 mmol)£ r. b kz. «fc 9 x fb^ 2 6 9 (48 mg, 73%)&#fc 0 

APCI-MS m/z 514 (M+H) + . 
MMM7 5 ({£&®2 7 0) 
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4 1b mm?- Ut, MMM 16 1 1 7 0 (52 mg, 0.12 mmol)£r h 

]) zz.=f-)VT 5 >-(0.345 mL, 2.48 mmol)<D#&T> $ -77 = yxf^x7r/H 
^(381 mg, 2.48 mmol) t RJ& ^tSrifcj:!), ffc-&46 2 7 0 (62 mg, 93%)& 

APCI-MS m/z 542 (M+H)+. 

H1&0I17 6 iik&mz 7 1) 

HJStfiJ 7 4 t*%bfoZ>i\&tto 2 6 9 (28 mg, 0.055 mmol)£r^ * / — /H0.8 mL) 
£>£Uyt(0.4 mL)<Dm-&&mz.mmV. fcWtftV f-^MlS mg, 0.054 mmoDSriP 
x.% M.T?2l$|lfl»#Lfc, S^^lmol^L^(1.07mL)^Px., 

10/2/O.DT^MUfc^, 1 mol/L I^^Bt, }&0EigStU M^^y^n 

tvi^— t^u-c h p v~ > a 5 -^(-J;!), -fb-a-^ 2 7 1 (13 mg, 44%) 

APCI-MS m/z 500 (M+H) + . 

H»0 7 7 (Mi2 7 2) 

HJfe0!l7 6 ipg$lfc:UT % MMM7 5-?&tbftZ>ik&&>2 7 0(45 mg, 0.083 
mmol)*5J:TJ«7Km^y ^1>A(21 mg, 0.088 mmol) £ •? „ ik&M2 7 2(25 mg, 
55%)^r^fc 0 

APCI-MS m/z 514 (M+H) + . 

H»j7 8 Ut^mz 7 3) 

HJfe#!J 3 3 £: l^tHfc UT, ###J 161 (Dfc&m 1 7 1 (470 mg, 1.01 mmol)£r 
7 mol/LT^^T-p^y-MlO mL)£^££i*:5 CI i: In J; V % it^2 7 3 
(479 mg, 98%)&#fc„ 
APCI-MS m/z 484(M+H) + . 
H»!)7 9 (-fk^4fc2 7 4) 

N- (t e r t -^b^^/W^/V) -^JJ i^(35mg,0.20mmol)2:DMF 
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(lmL)fc|gfi|U tK^T. EDC I(38mg,0.20mmol)*5<tt^HOB t • 1 tK¥p#J 
(31mg,0.20mmol)^P^fc o ID^-C, 20#KI»#L;/i:3K HJfefll 7 8 
Sjb#^2 7 3(80mg,0.17mmol)3:>!jn;l, ^iat?25^r^#Ufc 0 RjS^Kl**: 

Hl«fc «9 , -fb-a-^J 2 7 4(87 mg, 82%)£#fc„ 
APCI-MS m/z 641 (M+H)+. 

rnmms o at^2 7 5) 

ili 7 9 T#e>tb^b^ 2 7 4(82 mg, 0.13 mmoDSrv^ nn^Vd 

X *) . 2 7 5 (35 mg, 51%)£r#fc e 

APCI-MS m/z 541 (M+H) + . 

mmms 1 «b^»2 7 e) 

26t l^^fc LT, ^m^J 8 0 T?#e>*Lfc^#l 2 7 5 (574 mg, 1.06 
mmol)£ 4 mol/L ^b*5R-ft»3i^/K0.53 mL)-Cflyffi1-<5 ^ t K «fc 9 % 
2 7 6 tfb^ 2 7 5 <Z>i&@?&) (545 mg, 89%)£r#fc 0 

iH NMR (270 MHz, DMSO-ffc) 6 (ppm): 1.18 (s, 9H), 1.28 (s, 9H), 3.20-3.46 (m, 
4H), 3.51 (s, 2H), 3.75 (m, 1H), 4.34 (m, 1H), 7.21-7.39 (m, 5H), 8.54 (t, J= 5.4 
Hz, 1H). 

^Jfe0!l8 2 tfb-g^2 7 7) 

mmm7 9 ^itu, mt&M7 s-e#£>;h, 5^-3-^2 7 3(80 mg, 0.17 
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mmoDx N-(tert-^b */*>;ViS~;V) - 0 -T 7 -^(38 mg, 0.20 mmolX 
E D C I (38 mg, 0.20 mmol)*5 £ IFH O B t • 1 7fc?B%(31 mg, 0.20 mmol) J; «5 > 
fc&b 2 7 7 (90 mg, 83%)&#fc 0 
APCI-MS m/z. 655 (M+H) + . 
8 3 tfb<£4fe 2 7 8) 
mJ&ms 0 tTOutt, HS6#!l8 2-C#b^fcfb^2 7 7(87 mg, 0.13 
mmol)*5<fcTJ* h ]) mL) J; Y) •» 2 7 8 (36 mg, 49%)£#fc„ 

APCI-MS m/z 555 (M+H) + . 
8 4 tffc£-«5 2 7 9) 
gUfrW2 8 irlRifil^b-C, £Jfc0!l3 7X*'&t>tlZ>4k&Vo2 3 2(1.57 g, 4.48 
mmolK t° J? ^(1.20 mL, 13.4 mmol), 5 -^u^^U]) )\>>7 n V K(1.50 mL, 
11.2 mmol)*3j:^^ h V *-M3.7 8, 44.8 mmol)£ <9 * it&%)2 7 9(1.85 g, 
95%)£#fc„ 

APCI-MS m/z 433(M+H) + . 

£%0!I8 5 <AK&m2 8 O) 

mmms AXmh^tz.^m2 7 9(1.85 g, 4.28 mmol)£r4 mol/L ife-fteKSt-fflF 
SfcaL?7V{20 m L)-T?^Si-S t J: 19 ^ 2 8 0 (1.42 g, 90%)£r#fc o 

APCI-MS m/z 423 (M+H) + . 
9ffiMS 6 Uk&W28 1) 

H«J 8 5 -C# bthftit&yo 2 8 0 (386 mg, 1.05 mmol)£r b V ^A^T 5 ^ 
(0.732 mL, 5.25 mmol)0#^ETx 2-^nn-l i/^/Vtfcn/v^ nUK 

(0.164 mL, 1.57 mmol)^JS^5 £ I- J: *> ^ 2 8 1 (360 mg, 75%)&r# 

APCI-MS m/z 333 (M+H) + . 

m&ms 7 wb-a^»2 8 2) 
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MMffl 41i It, 8 6 2 8 1 (332 mg, 0.750 

mmoDSrV^ n M?V7 % ^(1.00 mL, 15.0 mmol)£ Wfe Z.tK£V), it 

2 8 2 (101 mg, 28%)£#;fo 0 
APCI-MS m/k 480(M+H) + . 

mmms 8 c^#j2 s 3) 
mmm* 1 ^hm^bT, #%#yi 6 ix*'&bnz>it&mi 7 0(51 mg, 0.12 

mmol)& 2 - (T ^ / * f U v^(0.247 mL, 2.40 mmol) h SJS - t 

ic £ 9 s ^b-S-^ 2 8 3 (43 mg, 67%)3r#fco 
APCI-MS m/z 533 (M+H) + . 

m^ms 9 wk^*2 8 4) 

|HJ£#)4 1 ^ilubt, HifefSJl 6 1 X-nhtlZik&Vol 7 1(43.7 mg, 
0.0937 mmal)«r4-fcr=» JJ/^T ^ V (0.020 mL, 0.187 mmol)£^jS£-£:& r. t 

<0 , tt&W 2 8 4 (32.4 mg, 60%)^r#fc o 
APCI-MSm/z: 575(M+H) + . 
nMM9 0 (^^2 8 5) 

^ifefcjl 4OT2©^FIfri: UT#f>tlS 3- (t e r t -^h^^^ 
/VT 5: 7 ) -^n s. J -y—f-i^e. ^ UA"**S ^(4.07g, 12.6 mmoD&Ti? h 
:/(20 m L)\z.mM U tf y i^(5.4 mL, 63.1 mmol)** J; Tff&A&Mfi.O mL, 63.1 

mmoD^Aox., m-c 24 m^w^vtc 0 %j&mz.$mQ&m*.mi- h y 

SriO^., ^f/^ttllitto ^*^«r^fP^^7K-e^U, *fck«ftSW- by* 
— 7kfPW20mL)^n^.> ^mt?l^M^#Lfc 0 l£J&$&K: lmol/L 

u w-m^wtmm^vtco mt&&<* tvi^-Tvv- (30 mD -cy * ? y - 

•T 5 £ £ Kl £ r> . it&W 2 8 5 (4.38 g, 91%)£r#fc„ 
APCI-MS m/z: 365(M+H) + . 
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mMM9 1 ut&m2 8 6) 
mmm3 s tmm^vx, mi&m9 ox*mbtitLit&m2 8 5(103 mg, 0.283 

mmolK M£4 --fn^rzf^- )) >V (0.082 mL, 0.707 mmol). V ^(0.072 mL, 
0.848 mmoD&itfg'i^- b V V A (232 mg, 2.83 mmol)«fc *Mfc-a*#) 2 8 6(103 
mg, 84%)&#fc 0 
APCI-MS m/z 433 (M+H) + . 

mmm9 2 (A\&mi 8 7) 

H}£0il4 0 ilRlil^UT, H1(S^!l9 1 X*nhfrZ>4t&%>2 8 6(386 mg, 1.05 
mmolX 4 mol/L ifrfb7ki5f-I^^/H5 mL)-e#yg-r 3 ^1 <9 , 2 8 

7(51.7 mg, 59%)*M.mM.t UT^fc, 
APCI-MS m/z 333 (M+H) + . 

#%^Ji Mb-a^D 

X@l : T-fe ^(4.00 g, 33.3 mmol)£ ^"fe ^ *A"<i? K(3.15 g, 34.6 

mmoDSr^ * 7 — /H30 mL)^^Ufc 0 £ OffiK(dllK0.1 mL)^in^, 
15H#W!*b<afc#Lfc 0 S^^7K(30mL)5r>!JDx:, tffajLfcJfei&SrittfcU tK> 

y ^(5.64 g, 88%)&#fc 0 

iH NMR (270 MHz, DMSO-ds) 5 (ppm) : 2.30 (s, 3H), 7.37-7.40 (m, 3H), 
7.91-7.94 (m, 3H), 8.27 (br s, 1H), 10.21 (br s, 1H). 

XH 2 : _h|S-e#btbfcTir b "7 =c J ^=^d-fe ^ %A"**S >-(300 mg, 0.889 
mmoD^tlTk^d.OmL, llmmol){C^b, $tU<*t# 

#Lfc«, M«rlft3tU $£#UT4b^m(195mg,72%)&#fco 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.28 (s, 3H), 

7.24-7.36 (br s, 5H), 11.63 (br s, 1H). 
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It 1 : #%0U 1 (Dig 1 t IT, M*"? ^ / ^(541 mg, 3.92 mmol) 

iSXXfi'T'tt ^ *A"* 9 J K(382 mg, 4.18 mmo\)frb, Zfn \fJr7^S >-=^^fe 
5: *A</<-/ V(759 mg, 88%)&#fc„ 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 1.01 (t, J = 7.4 Hz, 3H), 2.85 (br q, J 
= 7.4 Hz, 2H), 7.39 (m, 3H), 7.89 (m, 3H), 8.24 (br s, 1H), 10.30 (br s, 1H). 
32 : 1(DI@2 titttT, -hiB-CWbtLfc^n tf^^^y i^=^ 

•fe 5 # /W* y ^(559 mg, 2.70 mmol)^ b , ffra^fc 2 (601 mg, 76%)£r#fCo 
iH NMR (270 MHz, DMSO-de) 5 (ppm) : 1.02 (t, J = 7.1 Hz, 3H), 2.00 (s, 3H), 
2.21 (s, 3H), 2.38 (dt, J = 7.1, 7.3 Hz, 1H), 2.85 (dt, J = 7.1, 7.3 Hz, 1H), 
7.23-7.38 (m, 5H), 11.59 (br s, 1H). 

Ig 1 : ##0»J 1 ©IS 1 t mUlZ. tT,n- (7 a =-fr) * 9 / ^(649 mg, 

4.00 mmol)*5«i;t/^^-fe ^ #/W^v? K(367 mg, 4.03 mmol)^^>. n -/f/V(7i 

*9 / l/=<^Jr± X ^/W^5/^(589 mg, 63%)&#fc 0 
iH NMR (270 MHz, DMSO-de) § (ppm) : 0.99 (t, J = 7.3 Hz, 3H), 1.38-1.49 (m, 
4H), 2.96-2.99 (m, 2H), 7.37-7.39 (m, 3H), 7.87-7.91 (m, 3H), 8.26 (br s, IH), 
10.36 (br s, IH). 

IS 2 : ###1J 1 (DIM 2 t mm?- LT, Jt|BT?#^tbfcn -Zf^?V 

s? 7 v=^-^-fe ^ ^/W^^OO mg, 0.850 mmoD^b^ 3(168 mg, 

62%)£r#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 0.96 (t, J = 7.3 Hz, 3H), 1.25-1.34 (m, 
IH), 1.36-1.54 (m, 2H), 1.68-1.80 (m, IH), 2.18 (s, 3H), 2.20-2.26 (m, IH), 2.26 
(s, 3H), 2.99-3.10 (m, IH), 7.22-7.40 (m, 5H), 8.22 (br s, IH). 

#MH*|4 (te-a-^4) 

IS 1 : 1 (DIM 1 t IH^I-UT, y/n tVv (7^~;V) J >-(608 
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mg, 4.10 mmol)*3 <£ TJ^rrt ^ * A>* V K(364 mg, 3.99 mmol)^ h , ^V^nt' 

iH NMR (270 MHz, DMSO-ds) 5 (ppm) : 1.07 (d, J = 6.9 Hz, 6H), 2.82 (m, 1H), 
7.28 (br d, J = 6.3 Hz, 2H), 7.51-7.60 (m, 3H), 7.78 (br s, IH), 8.23 (br s, IH), 
8.43 (br s, IH). 

^ y ^=^-^-fe 5: #/W^/:/(300 mg, 1.36 mmol)iO^ fc&W 4(217 mg, 52%) 

iH NMR (270 MHz, CDCla) 8 (ppm) : 1.04 (d, J = 6.9 Hz, 3H), 1.13 (d, J = 6.9 
Hz, 3H), 2.09 (s, 3H), 2.19 (s, 3H), 3.86 (m, IH), 7.25-7.36 (m, 3H), 7.75 (br d, J 
= 7.3 Hz, 2H), 8.08 (br s, IH). 

y >-(649 mg, 4.00 mmol)*3<ttJ ? ^^-fe ^ #/W-?^ K(367 mg, 4.03 mmol)#^ 4fc 

5 (130 mg, 10%)^r#fc o 
iH NMR (270 MHz, CDCls) 5 (ppm) : 0.60-0.98 (m, 4H), 1.84 (s, 3H), 2.34 (s, 
3H), 2.45 (m, IH), 7.20-7.35 (m, 3H), 7.54 (br d, J = 8.7 Hz, 2H), 9.40 (br s, IH). 

1 (Dig 1 *5 it^Ig 2 i: tt, ^/7x; ^(0.20 g, 2.19 

mm6l)*3j:tJ ? ^^-fe$^/W<>?K(400 mg, 2.20 mmoD^b. ^-£-$1 6 (150 mg, 
29%)£r#fc„ 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.89 (s, 3H), 2.32 (s, 3H), 7.25-7.52 (m, 
10H), 9.13 (br s, IH). 

#%#i7 7 ) 

Ig 1 : 1 Olg 1 IrUHIC LTx 4-y ^v-^^-fe ^ tf/U^S? Kd.OO g, 

9.51 mmoD^^t^T-fe b7x/ >-(1.33 mL, 11.4 mmol)^bx Tir h7x/ ^= 



105 



WO 2004/092147 



PCT/JP2004/005489 



A-tf-Asf-tt ^ #/w^yV(i.51 g, 77%)£r#fc 0 

1M 2 : 1 ©IS 2 t mm\Z. Lt, ±|BT*# bfrfcTi? b7x/y=4-^ 

^vV^-tf-fc 5: #/W*3/V(1.00 g, 9.51 mmoDd^x flS^7(1.03 g, 47%)£r#fc 0 
iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.21 (s, 3H), 2.23 (s, 3H), 2.26 (s, 3H), 
3.41 (s, 3H), 7.28-7.36 (m, 5H). 
###18 ak^8*3J:TO^9) 

60%**^ h V V MHO mg, 2.70 mmol)<DDMF(10.0 mD^it^ ###1 1 
X-ntothtcit&V!) 1 (50.0 mg, 1.80 mmoD^Px.. ^m.X30ftmWfrVtc o fcl&m 
[C3 ?jb^M0.22mL,2.70mmol)&3TO?U JE^i&^12B#I?^#L;fco EJ&fo 

mm Z^V* tftv* ^J^W^rYsfyy 4 —{^m.^ ^-tv/ n ^ = 1/1) 

Xffim-t 5iifc«J;!), \\&m 8 (120 mg, 22%)*5 «fc OHb^i 9 (330 mg, 60%) 

fCo 

8 iH NMR (270 MHz, CDCla) 8 (ppm) : 1.19 (t, J = 7.0 Hz, 6H), 

2.23 (s, 3H), 2.41 (s, 3H), 3.26 (q, J = 7.0 Hz, 4H), 7.21-7.45 (m, 5H). 

\\&m 9 iH NMR (270 MHz, CDCls) 8 (ppm) : 1.36 (t, J = 7.2 Hz , 3H), 

2.24 (s, 6H), 2.37 (s, 3H), 3.91 (q, J = 7.2 Hz, 2H), 7.22-7.41 (m, 5H). 

9 lo^i mtsm 1 1 ) 

8 t mm?- tt, 1 Xm btltcfc&m l (0.50 g, 1.80 mrnoDSS 

3 Vitn -^d HVK0.26 mL, 2.70 mmoD^fe, 1 0 (0.15 g, 26%)*5 £ tWfc 

1 1 (0.27 g, 48%)Sr#fc 0 

10 iH NMR (270 MHz, CDCla) 8 (ppm) : 0.89 (t, J = 7.6 Hz, 6H), 
1.61 (br q, J = 7.6 Hz, 4H), 2.27 (s, 3H), 2.40 (s, 3H), 3.14 (br t, J = 7.3 Hz, 4H), 
7.21-7.47 (m, 5H). 

4\&Q0 11 X H NMR (270 MHz, CDCla) 5 (ppm) : 1.00 (t, J = 7.3 Hz, 3H), 
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1.74-1.82 (m, 2H), 2.28 (s, 6H), 2.36 (s, 3H), 3.75-3.86 (m, 2H), 7.21-7.44 (m, 
5H). 

i o ut&fo 1 2 *5 iu^b-a-^ 13) 

#£#0!J 8 t mm?- LT, ##0!! 1 X*nbntc4b&® 1 (500 mg, 1.80 mmol)*5 J; 
TJ?^b-<V^/K0.32 mL, 2.70 mmol^f), 1 2(120 mg, 16%)*5 i Iff 

1 3 (0.22 g, 33%)&#7c 0 

12 I NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.24 (s, 3H), 2.46 (s, 3H), 
4.43 (s, 4H), 7.14-7.49 (m, 15H). 

13 iH NMR (270 MHz, CDCI3) 6 (ppm) : 2.16 (s, 3H), 2.26 (s, 3H), 
2.36 (s, 3H), 5.11 (br s, 2H), 7.22-7.38 (m, 10H). 

iMHaji 1 (ft&mi 4) 

#%#J 1 (Dig 1 T^btT/fcT-fe >-=^^-fe ^ ^7/W^>/^(10.0 g, 51.8 

mmol)HL&lzk@^(4.90 mL, 51.9 mmolX fcT V i?X8A0 mL, 104 mmoD^JPx., 
^-C12B#F*m#bfc 0 K^^iE^Ufcmx 2moyL7K^b^f y ^AtK^ 

l/l)-t?i»Mi-^ r. £: £ *K 1 4(9.22 g, 76%)&#fc„ 

iH NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 2.12 (s, 3H), 2.31 (s, 3H), 6.49 (br s, 

2H), 7.21-7.41 (m, 5H). 

mmn 2 ut&mi 5) 

7 T?#btbfcfb^ 7 (550 mg, 1.89 mmol)£rDMF(10.0 mL)l^fl¥U 
60%7K^bi" >< y £ A(0.23 g, 5.75 mmoD^iP^L, ^m.XZ0^f^m.Wl^fc o RJfcM 
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1 5 (0.31 g, 66%)£#fc 0 
iH NMR (270 MHz, CDCla) 8 (ppm) : 2.17 (s, 3H), 2.41 (s, 3H), 2.91 (br d, J = 
5.0 Hz, 3H), 3.92 (br s, 1H), 7.25-7.47 (m, 5H). 
1 3 1 6) 

60%7K^fcS^'h y !7-M50.0 mg, 1.20 mmol)<£>DMF(2.0 mL)?g?£fc x ###1 1 
1-C#bttfcfk;^l 4(100 mg, 0.41 mmoD^PX. mUX30S^f^W bfd 0 S 
^'fb^ ^M0.08 mL, 1.24 mmol)^rJn^s JE^^"C12^F^a#Ufc„ BL 

mt~r b y ? ATK^-e&^u m*m&r h y *A-efcj*u ii?:iE®*t 

DXffimirZ £ £ fcJ: !9 . ffr£#> 1 6 (70.0 mg, 67%)£#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.26 (s, 3H), 2.41 (s, 3H), 2.91 (s, 6H), 

7.23-7.48 (m, 5H). 

4 at-smi 7) 

#wj 12 1 mm\z. ur, ^ozeo#%^j 1 6 x-nbthZit&yo 1 9(1.00 g , 3.13 

mmoD^fe, ft-fi* 1 7 (580 mg, 71%)£r#fc„ 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.13 (t, J = 7.2 Hz, 3H), 2.39 (s, 3H), 2.61 
(q, J = 7.2 Hz, 2H), 2.88 (d, J = 6.3 Hz, 3H), 4.02 (br d, J = 6.3 Hz, IH), 
7.22-7.38 (m, 5H). 
###]1 5 Uk&fal 8) 

##$| 1 4-&frbtl1t{b&& 1 7(100 mg, 0.38 mmoD&Tir f^(2.0 mL)t^ 
#PU mL, 2.11 mmol)*5 iVtf y 5^(0.15 mL, 1.85 mmol)£r 

mz.* mux^mm&vtz,, ^&^2moi/L7K$Hfc-?-b y ^^tK^stJp^ @£ 
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~fZ>~b^£<9^ ik&® 1 8 (0.07 g, 59%)£r#fc„ 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.12 (t, J = 7.6 Hz, 3H), 2.27 (s, 3H), 2.35 
(s, 3H), 2.65 (q, J = 7.6 Hz, 2H), 3.45 (s, 3H), 7.23-7.42 (m, 5H). 

mmn 6 (it-ermi 9) 

(2.00 g, 9.66 mmol)lclil7K^ P ci tf^-^(8.67 mL, 67.6 mmoD^U^ 100t;-T?3R# 

m^f-^/n-^^-^=i/2)'ximmrt^ rttaQ, fta^ 1 9 (1.39 g , 45%) 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.12 (t, J = 7.3 Hz, 3H), 1.17 (t, J = 7.5 
Hz, 3H), 2.36 (s, 3H), 2.54 (q, J = 7.3 Hz, 2H), 2.66 (q, J = 7.5 Hz, 2H), 3.45 (s, 
3H), 7.21-7.42 (m, 5H). 

##0U 7 (fl5^ft2 0) 

^jV^-OrM * #/W<y >-(2.00 g, 9.66 mmol)*5«tt^#7K^^(ll.l mL, 67.8 mmol) 
frb. ft&m 2 0(1.55 g, 46%)<Sr#fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 0.95 (t, J = 7.3 Hz, 3H), 0.98 (t, J = 7.4 
Hz, 3H), 1.15-1.78 (m, 4H), 2.35 (s, 3H), 2.49 (t, J = 7.3 Hz, 2H), 2.61 (t, J = 7.4 
Hz, 2H), 3.45 (s, 3H), 7.21-7.42 (m, 5H). 

#1 1 8 ut&m 2 1 ) 

^•;V^-^^ti;V^/^{2.0Q g, 9.66 mmol)*5<fcT«7K-f y@S^(11.2 mL, 67.5 
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mmol)d>g>* 2 1 (1.43 g, 43%)£#fc 0 

iH NMR (270 MHz, CDCla) 5 (ppm) : 1.05-1.25 (m, 12H), 2.34 (s, 3H), 2.99 (q, 
J = 7.3 Hz, 1H), 3.25 (q, J = 7.5 Hz, 1H), 3.50 (s, 3H), 7.21-7.45 (m, 5H). 

9 0ffc-a^2 2) 

Ig 1 : ###J 1 ©It 1 t Wmz. UT. T-fe b ^(4.8 g, 40 mmol)*5 i^^-fe 
^ # /W^ K(364 mg, 3.99 mmol)*i> h * T-fc b ^=^« ^ # /w^ -/ ^(215 mg, 
41%)£#fc„ 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 1.89 (s, 3H), 1.91 (s, 3H), 7.51 (br s, 
1H), 7.98 (br s, 1H), 9.90 (br s, 1H). 

>-(150 mg, 1.14 mmol)/!>> b ^ fb£-*& 2 2 (151 mg, 61%)S:#*:, 
iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.98 (s, 6H), 2.19 (s, 3H), 2.20 (s, 3H), 
9.06 (br s, IH). 

#%0!)2 0 Oft^#J 2 3) 

Ig 1 : #%^J 1 Olfl 1 £ PflfcK LT N 2 — J ^(401 mg, 4.00 mmol)*3 

XXtf-tt 5 #/W^ K(364 mg, 3.99 mmol)/5>£>. 2 .^UV ^=^"fe ^ # 

>-(671 mg, 97%)^#fc„ 
iH NMR (270 MHz, DMSO-de) 5 (ppm) : 0.88 (t, J = 6.9 Hz, 3H), 1.23-1.31 (m, 
2H), 1.41-1.50 (m, 2H), 1.88 (s, 3H), 2.17-2.23 (m, 2H), 7.44 (br s, IH), 8.02 (br 
s, IH), 9.88 (br s, IH). 

XM2 : ##01J 1 ©Ig 2 t Lt\ _Li£-C^b*Wc 2 -~ ^=^^-fe 

^ #/w^y :/(300 mg, 1.73 mmoD^fe, 4b-n^ 2 3 (255 mg, 57%)3r#fco 
iH NMR (270 MHz, CDCls) 5 (ppm) : 0.90 (t, J = 6.9 Hz, 3H), 1.23-1.38 (m, 
3H), 1.52-1.56 (m, IH), 1.84-2.18 (m, IH), 1.97 (s, 3H), 2.18 (s, 3H), 2.19 (s, 
3H), 2.44-2.55 (m, IH), 8.68 (br s, IH). 

21 ab-a-^2 4) 
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Ig 1 : 1 ©Ig 1 t UT, ^V^T-fe b >-(593 mg, 4.00 mmol) 

*5 £ Wtf-fe 5: #/W^v> K(367 mg, 4.03 mmol)*>g> % -^v^Tir h >=°?tt 
^ i/(788 mg, 89%)£r#fc„ 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 1.92 (s, 3H), 2.52 (m, 2H), 2.84 (m, 
2H), 7.14-7.30 (m, 5H), 7.43 (br s, 1H), 8.03 (br s, 1H), 9.94 (br s, 1H). 

Ig2 : 1 OX© 2 tmm^vx,±t&x-mhthtc^<^/vT± h>-=?-3- 

± ^ X/W^/l/QOO mg, 1.36 mmol)i^, flS** 2 4 (382 mg, 92%) 2r#fc 0 
iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.00 (s, 3H), 2.13 (dd, J = 2.3, 10.2 Hz, 
1H), 2.17 (s, 3H), 2.19 (s, 3H), 2.59 (dd, J = 2.2, 10.2 Hz, IH), 2.87 (br d, J = 
12.2 Hz, IH), 2.95 (br s, J = 11.8 Hz, IH), 7.14-7.29 (m, 5H), 8.39 (br s, IH). 

#%0IJ 2 2 {{C^m 2 5 ) 

Xm : #^Jl(Dlgl i»LT, -<lsi?y T^T-fe h^(610 mg, 4.17 
mmol)*5 it^^^-fe ^ #/W*S? K(371 mg, 4.07 mmol)^bs ^^v^ y T^T-fe h 
^=^^-fe 5 #/W*;/^(730 mg, 80%)£r#fc„ 

iH NMR (300 MHz, CDCI3) 6 (ppm) : 2.13 (s, 3H), 6.89 (d, J = 16.8 Hz, IH), 
7.10 (d, J = 16.8 Hz, IH), 7.27-7.41 (m, 3H), 7.43-7.56 (m, 2H), 7.78 (br s, IH), 
8.26 (br s, IH), 10.27 (br s, IH). 

1M2 : #Mf#]l(DX5|S2 t Wm^- Ut, ±mX-'&btlfc-^>i?V f>7± h ^= 
f t-fe$*;w^/y(300mg,0.889mmol)/!i^s ft^ft2 5 (195 mg, 72%) £r# 

iH NMR (300 MHz, DMSO-d 6 ) 8 (ppm) : 2.13 (s, 3H), 2.15 (s, 3H), 2.23 (s, 3H), 
6.62 (d, J = 12.2 Hz, IH), 6.65 (d, J = 12.2 Hz, IH), 7.20-7.39 (m, 5H), 8.57 (br 
s, IH). 

2 3 Uk&m 2 6 ) 

It 1 : 1 ©IS 1 UT, 5 - y / ^(569 mg, 4.00 mmol)** X 

XP?*± ^ # A"* *J K(364 mg, 3.99 mmol)^ b^ 5-7^"/^= ^"fe ^ # A"* 
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^^(553 mg, 64%)£r#fc 0 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 0.87 (t, J = 6.9 Hz, 6H), 1.20-1.53 (m, 
8H), 2.17-2.22 (m, 2H), 2.31-2.37 (m, 2H), 7.40 (br s, 1H), 8.00 (br s, 1H), 10.03 
(br s, 1H). 

i/(300mg, 1.39 mmoD^b, ik&Qs 2 6 (245 mg, 59%)£r#fc 0 
iH NMR (270 MHz, CDCla) 8 (ppm) : 0.90 (t, J = 6.9 Hz, 6H), 1.18-1.37 (m, 
6H), 1.55-1.63 (m, 2H), 1.77-1.88 (m, 2H), 2.18 (s, 3H), 2.19 (s, 3H), 2.45-2.56 
(m, 2H), 8.90 (br s, IH). 
#%#|2 4 «U^»2 7) 

1 : 1 (DIM 1 t mmiZ UT, a — r h 7 n >-(604 mg, 4.13 mmol)*5 

it^^^-fe ^ #/W*v> K(368 mg, 4.04 mmol)i^, a-rl^7n ^=^^-fe ^ # 
/W^y^(797 mg, 88%)&#fc 0 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 1.78-1.82 (m, 2H), 2.65-2.75 (m, 4H), 
7.15-7.27 (m, 3H), 7.97 (br s, IH), 8.20-8.40 (m, 2H), 10.10 (br s, IH). 

5; 1j;Vs^S V(300 mg, 1.37 mmoD^bs 2 7 (324 mg, 78%)£r#fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.89 (s, 3H), 2.09-2.22 (m, 2H), 2.28 (s, 
3H), 2.36-2.41 (m, IH), 2.80-2.86 (m, 2H), 2.97-3.08 (m, IH), 7.01 (br d, J = 8.6 
Hz, IH), 7.08-7.18 (m, 2H), 7.40 (br d, J = 7.3 Hz, IH), 9.24 (br s, IH). 

#%^J2 5 2 8) 

1 : 1 <DJ1U 1 b n^HlH: UT N 0 -T- f 9 v ^(607 mg, 4.15 mmol)*5 

ZXPftt 5: #/W*S? K(379 mg, 4.16 mmol)fr>k, 0 -X b 7 n ^=^« 5 * 
7W^y^/(684 mg, 75%)&#fc„ 

5 #/W<;/>'(334 mg, 1.53 mmol)^^, 2 8 (301 mg, 65%)£r#fc 0 



112 



WO 2004/092147 



PCT/JP2004/005489 



iH NMR (270 MHz, DMSO-de) 6 (ppm) : 2.12 (s, 3H), 2.15-2.30 (m, 1H), 2.24 
(s, 3H), 3.05-3.09 (m, 2H), 3.14 (br d, J = 15.8 Hz, 1H), 3.23-3.41 (m, 1H), 4.38 
(br d, J = 15.8 Hz, 1H), 6.99-7.00 (m, 1H), 7.02-7.25 (m, 3H), 8.42 (br s, 1H). 

##00 2 6 (^tl2 9) 

Igl :0mmi<DJim tmm^^X, l-^^/:x(1.06g,8.00mmol)*5J; 
^^-fe 5: K(740 mg, 8.12 mmol)^ 1 —Y >=^± ^ ;& 

^y^(1.54 g, 94%)£r#fc 0 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 2.85-2.89 (m, 2H), 3.03-3.08 (m, 2H), 
7.28-7.38 (m, 3H), 7.87 (br d, J = 7.6 Hz, IH), 7.92 (br s, IH), 8.17 (br s, IH), 
10.2 (br s, IH). 

IS 2 : 1 <DJLH 2 t P^lC LT, _h|Bt?#fenfc 1 — f ^=^*-fe 

5: # /W* y >-(300 mg, 1.46 mmol)/&> b s ik&Vo 2 9 (184 mg, 44%)%#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.17 (s, 3H), 2.24 (s, 3H), 2.58-2.65 (m, 

IH), 2.96-3.07 (m, IH), 3.13-3.21 (m, 2H), 7.15-7.27 (m, 3H), 7.32-7.37 (m, IH), 

9.60 (br s, IH). 

###12 7 0) 

JM 1 : 1 (OX.U 1 t mm?- UT, n^^i^y i/(393 mg, 4.00 mmol) 

*5 XTf^tt K #/W*S? K(364 mg, 3.99 mmol);£»£>s n^^Mf-/ >^=^^ 
5 #/W^V^(479 mg, 70%)£#fc o 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 1.55 (br s, 6H), 2.19-2.23 (m, 2H), 

2.38 (br s, 2H), 7.50 (br s, IH), 7.93 (br s, IH), 10.13 (br s, IH). 

IS2 : ##f!|l©Iig2 ^^LT, _h|ET-#k;ftfciX^ n^MJ-/ i/=^J- 

± 5 # /W* i/ i/(200 mg, 1.17 mmol);^ h . 3 0 (214 mg, 72%)$r#fc 0 

iH NMR (300 MHz, CDCls) 5 (ppm) : 1.25-1.53 (m, 3H), 1.58-1.68 (m, IH), 

1.81-1.86 (m, 2H), 2.03-2.08 (m, 2H), 2.16 (s, 3H), 2.17 (s, 3H), 2.90-3.01 (m, 

2H), 7.95 (br s, IH). 
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###!) 1 ©Ig 1 33j:aig2 t mmiZ Ut> 2 - J >ViS;V*r; ^(452 mg, 
4.10 mmol)*5it;ftt 5: #/W^ K(377 mg, 4.14 mmol)d^b, 3 1 (214 

mg, 20%)&#fc„ 

iH NMR (270 MHz, CDCU) 8 (ppm) : 1.32-1.67 (m, 5H), 1.76-1.89 (m, 2H), 
2.18 (s, 3H), 2.19 (br s, 1H), 2.21 (s, 3H), 2.26 (br s, 1H), 3.60 (br d, J = 13.9 Hz, 
1H), 8.20 (br s, 1H). 

###12 9 (ft^3 2) 

#%#!|1 (Dim lfc«):CT2 iHiiat, 1' -T-fe h^(344 mg, 

2.02 mmoD^it^ftt 5 #/W^ K(190 mg, 2.08 mmol)d^ h , \t&%0 3 2 (214 
mg, 32%)<£:#fc 0 

iH NMR (270 MHz,CDCl 3 ) 8 (ppm) : 2.06 (s, 3H), 2.07 (s, 3H), 2.33 (s, 3H), 
7.45-7.65 (m, 4H), 7.89-7.99 (m, 3H), 11.50 (br s, 1H). 
##0i)3 0 {{C&m 3 3) 

X@l :#^J10Itli:l^fli:tT, 2' -T-fe h^(342 mg, 2.10 

mmol)*5 J: T^^^-fe 5#/W^v> K(189 mg, 2.07 mmoD^b. 2 ' -T*fe b 
^=^^-ir 5; #/w^/^(448 mg, 92%)£r#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 2.42 (s, 3H), 7.53 (m, 2H), 7.86-8.05 
(m, 4H), 8.28-8.34 (m, 3H), 10.28 (br s, 1H). 

1M2. : #%^!|l<DXa2 ^IH^fcUT, _h|BT'#fe^fc2 > -T±h~T7 h>= 
^-fc 5: fJAs^SX&aQ mg, 1.03 mmol);o>b, 3 3(302 mg, 90%)£r#fc o 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.02 (s, 3H), 2.22 (s, 3H), 2.38 (s, 3H), 
7.51-7.55 (m, 3H), 7.85-7.95 (m, 4H), 11.68 (br s, IH). 
##0i]3 1 (^3 4) 

It 1 : ##09 1 <Z>X© 1 i: mm?- IT, 2 -T"fe^/Vt° !> i?>-(485 mg, 4.00 
mmol)*5 «fc Xf^tt ^ t> /W<S? K(369 mg, 4.05 mmol)i?>* b , 1 - ( 2 - tT V vVW 
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; ^=^^-k ^ jtjjvs^S ^(694 mg, 88%)£r#fc 0 
iH NMR (270 MHz, DMSO-de) 8 (ppm) : 2.38 (s, 3H), 7.37 (br t, J = 6.3 Hz, 
1H), 7.78 (br t, J = 7.2 Hz, 1H), 8.13 (br s, 1H), 8.40 (br s, IH), 8.41 (br d, J = 
8.2 Hz, IH), 8.56 (br d, J = 6.6 Hz, IH), 10.31 (br s, IH). 

JM 2 : #%0d 1 WXg 2 t mm\Z UT, ±lB"T?#£>*bfc 1 - ( 2 - tT J> ^ 
/ ^=^^--fe 5 #/W^yV(304 mg, 1.56 mmoD^b. it^^f 3 4(160 mg, 37%) 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.09 (s, 3H), 2.26 (s, 3H), 2.42 (s, 3H), 
7.17 (br t, J = 6.9 Hz, IH), 7.38 (br d, J = 8.2 Hz, IH), 7.68 (br t, J = 7.7 Hz, 
IH), 8.44 (br s, IH), 8.58 (br d, J = 6.3 Hz, IH). 

#%#)3 2 Ut&VO 3 5) 

It 1 : ###J 1 CDXm 1 t UT, 3 -T-fe^/WtT y i^(484 mg, 4.00 

mmol)*5 £ XP^tt ^ t> F(388 mg, 4.00 mmol)^^ h , 1 - ( 3 - 1° y 

^ ^ / ^= ^-fe: 5: # /W^ y ^(722 mg, 93%)3r#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.32 (s, 3H), 7.32-7.42 (m, IH), 8.07 
(br s, IH), 8.29-8.34 (m, 2H), 8.54-8.57 (m, IH), 9.09 (br s, IH), 10.32 (br s, IH). 

Ig2 :^l<DlS2i«LT, _h|B-C#b^fc 1 - ( 3 - H° y ^ 
^ / ^=^^-fe $ *)V/^/ ^(205 mg, 1.05 mrnol^f), 3 5 (213 mg, 72%) 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.39 (s, 3H), 
7.31 (br dd, J = 5.4, 7.9 Hz, IH), 7.75 (br d, J = 7.9 Hz, IH), 8.52 (br d, J = 5.4 
Hz, IH), 8.72 (br s, IH), 9.08 (br s, IH). 

#%#1J3 3 Ut&m 3 6) 

Ig l : 1 ©II 1 t W\mK bt, 4 -T-fe^/Wt 0 y v^(507 mg, 4.19 

mmol)*3 X Xt*^*± 5 # A"* F(408 mg, 4.46 mmol)2» k s 1 - ( 4 - fc° y 
j 5: #/w*y >-(722 mg, 95%)£r#fc 0 
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X=g 2 : ###J 1 ©IS 2 t mmiZ Lt, Jt|Bt?# bttfc 1 - ( 4 - If V i?*) ^ 
* / V=^^-fe 5 ^(318 mg, 1.64 mmol)d^ 4b^$5 3 6 (389 mg, 85%) 

m NMR (270 MHz, CDCU) 6 (ppm) : 2.16 (s, 3H), 2.25 (s, 3H), 2.35 (s, 3H), 
7.30 (d, J = 6.3 Hz, 2H), 8.46 (br s, 1H), 8.60 (d, J = 6.3 Hz, 2H). 
##003 4 Ut&®3 7) 

Ig 1 : ##0»J 1 ©It 1 t mmfc Ut , 7tf/Wt°7 v^(489 mg, 4.00 mmol) 
*3 J; W^ir ^ io A** i? K(366 mg, 4.00 mmol)/^ h v 1 - if 7 ^ y V = 

5 #/W^/ V(714 mg, 92%)&#fc„ 
Ig2 : #%0!J1<DX©2 ^I^^UT, ±lB-C#bHfc 1 - / 
^=^^-fe ^ jfc/W^^OO mg, 2.05 mmoD^bx fl2-&* 3 7 (489 mg, 85%) 

iH NMR (270 MHz, CDCls) 6 (ppm) : 2.16 (s, 3H), 2.26 (s, 3H), 2.42 (s, 3H), 
8.06 (br s, 1H), 8.46 (d, J = 2.7 Hz, 1H), 8.52 (dd, J = 1.7, 2.7 Hz, 1H), 8.71 (d, J 
= 1.7 Hz, 1H). 

##00 3 5 «b-a^ 3 8) 

TMl : #^Jl©Igl bmmfcVX, 2-Ti?^/Hf H-/H437 mg, 4.00 
mmol)*5 £ TJ^^ir ^ # /W* K(374 mg, 4.09 mmol)^ 1- ( 2 - If n ]) AO 
ol? y ^=^± * ttiV/^J ^(408 mg, 55%)£#fc 0 

2 : ##011 1 oig 2 £ pflitc lt n ±ia-e# hfhtz. 1 - ( 2 - 1* p y /w) ^ 

* J l/=?-*-± 5 #/W^/>-(314 mg, 1.72 mmol^b, tt&Q> 3 8 (504 mg, 95%) 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 2.12 (s, 3H), 2.21 (s, 3H), 2.38 (s, 3H), 
2.55 (s, 3H), 6.17-6.22(m, 2H), 7.11 (br s, IH), 8.13 (br s, IH). 

##0!)3 6 (flS-S*)3 9) 

Igl : ##0111 ©Igl 2 -T-fe^/V- 7 7^(444 mg, 4.00 
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mmol)** £ X*tt± ^ % A"< v> K(368 mg, 4.03 mmol)^ h , 1 - (2-7U/W) 
^ / ^=^3-^ ^ ^ ; w^/y(441 mg, 60%)^r#fc o 

y V=^-fe 5; #/W^yV(180 mg, 0.982 mmol)J$^ 3 9(217 mg, 83%) 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 2.13 (s, 3H), 2.22 (s, 3H), 2.30 (s, 3H), 
6.31 (m, 2H), 7.36 (br s, 1H), 8.43 (br s, 1H). 

#Mf#)3 7 0) 

X® 1 : 1 ©Ig 1 £ Ir)«K: LT, 2 -Tir^o^^ * ^(521 mg, 4.13 

mmol)** J; W^-fe 5: # K(376 mg, 4.11 mmol)J&> h , 1 - ( 2 - ^—/V) 

^ y ^=^^-fe ^ ^7/W<^>-(636 mg, 78%)£r#fc 0 

Ig2 :^mi(OJM2tmm^Xs ±|BT*#btvfel- ( 2-^-/1') 31 
>5? y >-=^^-fe ^ ^7/W^y^(498 mg, 2.50 mmol)^^>, 0(549 mg, 78%) 

iH NMR (300 MHz, CDCI3) 5 (ppm) : 2.07 (s, 3H), 2.24 (s, 3H), 2.42 (s, 3H), 
6.89 (br t, J = 7.2 Hz, 1H), 7.06 (dd, J = 6.9, 7.2 Hz 1H), 7.24 (br d, J = 6.9 Hz, 
1H), 8.81 (br s, 1H). 

3 8 4 1 ) 

8 t mkte. tt, 3 7 Tmbtlltfc&fa 4 0 (260 mg, 0.918 mmol) 

h , ft&m 4 1 (148 mg, 52%)<Sr#fc 0 
iH NMR (270 MHz, CDCla) 5 (ppm) : 1.36 (t, J = 7.0 Hz, 3H), 2.25 (s, 3H), 2.30 
(s, 3H), 2.43 (s, 3H), 3.92 (br q, J = 7.0 Hz, 2H), 6.91 (br t, J - 5.2 Hz, IH), 7.06 
(br d, J = 5.2 Hz, IH), 7.24 (br d, J = 5.2 Hz, IH). 
#%#!]3 9 Uk&W) 4 2 ) 

Ig 1 : l (DIM 1 t mWz. UT, 2 -Tir^/V- 3 - * ?-/Vtt~7 =c ^ 

(561 mg, 4.00 mmol) fSXTfif-tt 5 K(374 mg, 4.09 mmol)^^ 1 - 
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( 3 -y T-fls- 2 y ^=f-^-± 5 #;w^y^(410 mg, 48%)^r# 

X© 2 : 1 <Z)X© 2 mm\^ b-C, _LfB-e#£>*W5: 1 - ( 3 -y 2 - 

^■^^/^) y l/=?-zt± 5 ;&;W^yV(260 mg, 1.22 mmol)a>^ it^^Q 4 2 
(335 mg, 93%)&^fc„ 

iH NMR (270 MHz, CDCla) 5 (ppm) : 2.02 (s, 3H), 2.19 (s, 3H), 2.24 (s, 3H), 
2.38 (s, 3H) 6.78 (d, J = 5.0 Hz, 1H), 7.07 (d, J = 5.0 Hz, 1H), 9.37 (br s, 1H). 
#%0!I4 0 tffc£4&4 3) 

Xgl :#^J1©ISUTO-UT, 1- {^isV [b] ft7x>-2 — T 
/W) y ^(705 mg, 4.00 mmol)*5 J; TJ^rrt ^ 1lA"*& K(370 mg, 4.05 mmol) 
frb, 1- (^^5/ Cb] e 3-*y^i'—2 — <j>v) ^=^ir5^/w^yv 
(990 mg, 99%)£r#fc„ 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.40 (s, 3H), 7.36-7.41 (m, 2H), 7.45 
(br s, IH), 7.81-7.90 (m, 3H), 8.42 (br s, IH), 10.56 (br s, IH). 

X3S2 :#%f!|l©Ig2i:»Lt, XiBT^ibfrfc 1 - (-O^ [b] 7* 
— i ;v) y ^=^^-fe /W*;/V(500 mg, 2.01 mmol)^^>. -fb 
^ 4 3 (599 mg, 90%)=M#fc o 

iH NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 2.04 (s, 3H), 2.17 (s, 3H), 2.38 (s, 3H), 
7.31-7.40 (m, 3H), 7.79 (br d, J = 7.6 Hz, IH), 7.89 (br d, J = 7.8 Hz, IH), 11.75 
(br s, IH). 

#%f!)4 1 {{k&V0 4 4) 

Ig 1 : 1 (DIM 1 t mm?- UT, 3 -TWA^-^ry * ^(520 mg, 4.12 

mmol)*5 £ TPf-tt 5 # /W* i? K(366 mg, 4.00 mmol)a> 1 - ( 3 - ^ ^/W 
^ y ^=^-fc; 5 #/W^/:/(839 mg, 98%)£r#fc„ 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.27 (s, 3H), 7.52 (br d, J = 5.3 Hz, 
IH), 7.83 (br d, J = 5.3 Hz, IH), 7.95 (br s, IH), 8.22 (br s, IH), 10.08 (br s, IH). 
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IS 2 : #%0!J 1 ©IS 2 t LT, _LfB-e#kfrfc 1 - ( 3 -^^=-;V) m 

* / ^ ^7yV/^y^(458 mg, 2.30 mmo\)frb. it^A 4(540 mg, 83%) 

iH NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 2.02 (s, 3H), 2.15 (s, 3H), 2.25 (s, 3H), 
7.05 (br d, J = 6.0 Hz, 1H), 7.37 (br s, 1H), 7.47 (br d, J = 6.0 Hz, 1H). 

#%#J4 2 Ut&m4 5) 

IS 1 : #%0»J 1 ©Ig 1 £ Pl&K: LT, 2 -Tir^/^T >^-M379 mg, 4.15 
mmol)*5 XXFf-tt ^ UA"**? K(366 mg, 4.00 mmol)^^, 1 - ( 2 -^T ✓ U 
;U) / 5: ^(711 mg, 90%)£#fc o 

iH NMR (270 MHz, DMSO-de), 6 (ppm) : 2.42 (s, 3H), 7.67 (br s, 1H), 7.79 (br 
d, J = 4.3 Hz, IH), 7.87 (br d, J = 4.3 Hz, IH), 8.51 (br s, IH), 10.65 (br s, IH). 

IS 2 :##^l©Ig2i:lfifcUT, ±lBT*#£>*bfcl- (2-^T^y^) 
^/ ^=^^-fe^^/W^yv(374 mg, 1.87 mmol)d>k N 5(374 mg, 

45%)&#fci„ 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 2.03 (s, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.74-7.79 (m, 2H), 11.70 (br s, IH). 
gMf#|4 3 (te-^4 6) 

1 ©IS 1 33 it^lS 2 t l^f ^ tt, 2' -^/KT-fe h7x^ ^(627 
mg, 4.67 mmol)*3 <fc ^ # /W< K(374 mg, 4.09 mmol)a> b . ft&to 4 6 

(141 mg, 10%)£*§fc o 

iH NMR (270 MHz, CDCla) 5 (ppm) : 1.99 (br s, IH), 2.21 (s, 3H), 2.33 (s, 3H), 
2.38 (s, 3H), 7.15-7.20 (m, 3H), 7.38 (m, IH), 8.90 (br s, IH). 

#5%0IJ4 4 Ofb-a-^4 7) 

IS 1 : 1 ©IS 1 t mUfc UT, 3* f/V7t b7x/ >-(540 mg, 

4.02 mmol)*3 J: X$^Jrt % #/W^ K(369 mg, 4.04 mmol)/^ 3 ' - * ^/VT 
•feb7iy >-=^-fe 5: 5/^(791 mg, 89%)2r#;fc 0 
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Xn 2 : 1 <DJM 2 t mmz. Ut, _hfB-e#^ttfc 3 ' ^T-fe h7x 

y l/=<5-3rt $ #/W<yV(300 mg, 1.36 mmol)/^£>. VC^A 7(316 mg, 79%) 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.15 (s, 3H), 2.23 (s, 3H), 2.34 (s, 3H), 
2.37 (s, 3H), 7.01-7.09 (m, 1H), 7.19-7.30 (m, 3H), 7.90 (br s, 1H). 

#5%#)4 5 (fc^4 8) 

Xgl : #%#yiOXm tl^fttt, 4' -^f;V7-feh7xyy(536 mg, 
3.99mmol)^iW^-fe5^/W<^K(382mg,4.19mmol)^e>> 4' -t^fVT 
th7i/ ^=^^-fe 5: mg, 93%)<Sr#fc 0 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 2.27 (s, 3H), 2.32 (s, 3H), 7.18 (d, J = 
7.9 Hz, 2H), 7.82 (d, J = 7.9 Hz, 2H), 7.88 (br s, IH), 8.23 (br s, IH), 10.15 (br s, 
IH). 

TM2 : ##^!ll^X^2 £ IDIH^ ±.1RX*m>btltc 4 ' -^f/V-7tf7x 
y ^ = ^-fe 5 # /W< ✓ V(200 mg, 0.965 mmol)J0> > 4 8 (224 mg, 80%) 

iH NMR (270 MHz, DMSO-ds) 6 (ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.31 (s, 3H), 
2.36 (s, 3H), 7.13 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 8.40 (br s, IH). 

^4 6 «b£^4 9) 

Ig 1 : 1 ©Xg 1 £ LT, 2 ' -^^/V^n ^ / V(649 mg, 

4.00 mmol)*5 £ Tf-^tt K # /W* & K(378 mg, 4.14 mmol)y5> ^ 2' - a^f-As'? 

p yfHrv^J >=*?-3rte 5: ^(672 mg, 71%)<Sr#fc„ 

X@ 2 : 1 ©Ii 2 £ mniZ UT, J2|B-e#btbfc 2 ' -^fVfxi yfir 

71; fV/^/ ^(300 mg, 1.27 mmol)#^ 9(759 mg, 

88%)<H#fc«, 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.13 (t, J = 6.9 Hz, 3H), 1.24 (t, J = 7.3 
Hz, 3H), 1.96 (s, 3H), 2.20 (m, IH), 2.24 (s, 3H), 2.71 (m, 2H), 3.14 (m, IH), 
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7.13 (br t, J = 7.1 Hz, 1H), 7.21-7.26 (m, 2H), 7.51 (br d, J = 7.9 Hz, 1H), 8.87 
(br s, 1H). 

#%#|4 7 tfb£^5 0) 

Igl :&3%mi<DTMl tmmfcVX. 2' h*cisT± b 7 ^7^(601 mg, 

4.00 mmol)*3 X t*^:*-fc ^ # >V/< i? K(366 mg, 4.00 mmol)a> h ? 2 ' - * b *> 

T-fe b 7i / V=^-^-fe 5: #/W^>-(891 mg, 92%)£#fc 0 

Ig2 :^l©Ig2iKifcUt, _Lia"t?#b*Wt2' h^iXT-feb 

7i/ ^=^-£ 5: #/W^y ^(50.0 mg, 0.224 mmol)d>io, it^<^0 5 0(64.0 mg, 

93%)&#fc 0 

iH NMR (270 MHz, CDCls) 6 (ppm) : 2.08 (s, 3H), 2.29 (s, 3H), 2.45 (s, 3H), 
3.87 (s, 3H), 6.90 (br t, J = 7.3 Hz, 1H), 6.91 (br d, J = 7.3 Hz, 1H), 7.06 (br d, J 
= 7.3 Hz, 1H), 7.27 (br t, J = 7.3 Hz, 1H), 8.31 (br s, 1H). 

4 8 {.ft&m 5 1 ) 

1 : 1 ©It 1 £ mfflz Lt> 3'-n ^T-fe h7x/ ^(601 mg, 

4.00 mmol)*3 <fc Xj&it*. 5 # /W* K(377 mg, 4.12 mmol)/!>> h . 3 ' - 7 b 
T-fe b 7i 7 ^=^*-fe ^ *>)Vs^S ^(713 mg, 58%)3r#fc 0 
iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.29 (s, 3H), 3.80 (s, 3H), 6.96 (br d, 
J = 7.9 Hz, IH), 7.30 (br t, J = 7.9 Hz, IH), 7.44 (br s, IH), 7.46 (br d, J = 7.9 
Hz, IH), 7.94 (br s, IH), 8.28 (br s, IH), 10.18 (br s, IH). 

^^-fe^/W^^OO mg, 2.24 mmoD^k, it^5 1(419 mg, 
71%)£r#fc 0 

iH NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.10 (s, 3H), 2.30 (s, 3H), 2.34 (s, 3H), 
3.78 (s, 3H), 6.78 (br d, J = 7.9 Hz, IH), 6.94 (br s, IH), 7.01 (br d, J = 7.9 Hz, 
IH), 7.25 (br t, J = 7.9 Hz, IH), 9.48 (br s, IH). 

###i4 9 ut&m 5 2) 
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Ig 1 : 1 (DXM 1 t mmiZ. IT, 4 ' - * b *m b 7 * / >-(362 mg, 

2.41 mmol)*5 J; X$*?-tt ^ # A"< *? K(225 mg, 2.46 mmol)^ b ^ 4 ' - * b 

T-fe b7x/ ^=^^fe ^ ^(448 mg, 83%)£r#fc 0 

Ig2 :#^!|KDIg2tPf}CtT, _b|B-e#k*tfc 4 ' -^b^>T-fcb 

7=.; X/V*/ 1/(200 mg, 0.896 mmoD^b^ ffr^M&S 2(248 mg, 

90%)&#fc o 

iH NMR (270 MHz, CDCls) 8 (ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.35 (s, 3H), 
3.78 (s, 3H), 6.84 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.56 (br s, 1H). 
###15 0 Uk&%)5 3) 

Igl : ##0!)l<E>xm fcPlfilKlL-Cs 2' -7;^n7t h7x/y(558mg, 
4.04 mmol)*3 i^^-fe ^ #/W*v> F(385 mg, 4.12 mmol)^^. 2 ' - 
7th7i/ :/=^-fe 5 #/W< 3/^(704 mg, 83%)£#fc„ 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 2.29 (s, 3H), 7.19-7.28 (m, 2H), 
7.40-7.48 (m, IH), 7.74-7.80 (m, 2H), 8.30 (br s, IH), 10.34 (br s, IH). 

7iy ^=^^-fe$^7/W^y^(200 mg, 0.948 mmol)^b> ik&%d5 3(199 mg, 
71%)§r#fc 0 

iH NMR (270 MHz,CDCla) 6 (ppm) : 2.05 (s, 3H), 2.26 (s, 3H), 2.40 (s, 3H), 
7.01-7.12 (m , 2H), 7.23-7.31 (m, 2H), 8.68 (br s, IH). 

#%#]5 1 «b^»5 4) 

Igl : fc^KfcLT* 3' b7i; ^(553 mg, 

4.00 mmol)*3 .fcU^^i? ^ K(372 mg, 4.07 mmol)/^ 3' - Z7;V*xi 

T± Yy^J ls=^*± 5 % As**/ i/(772 mg, 92%)2r#fco 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 2.29 (s, 3H), 7.17-7.24 (m, IH), 
7.38-7.46 (m, IH), 7.69 (br d, J = 8.9 Hz, IH), 7.88 (br d, J = 11.2 Hz, IH), 8.09 
(br s, IH), 8.31 (br s, IH), 10.24 (br s, IH). 
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7^/ ^=^^-fe^^7/W^y^(233 mg, 1.10 mmoD^b, fl^^ 5 4(242 mg, 
74%)£r#fc„ 

iH NMR (270 MHz, CDCla) 8 (ppm) : 2.08 (s, 3H), 2.26 (s, 3H), 2.35 (s, 3H), 
6.92-6.99 (m, 1H), 7.07-7.13 (m, 1H), 7.18-7.22 (m, 1H), 7.28-7.34 (m, 1H), 8.54 
(br s, 1H). 

##09 5 2 5) 

JM1 : ##0910X^1 4' -7/>*o7"fe h7i/ ^(553 mg, 

4.00 mmol)*3i^^t ? K(376 mg, 4.11 mmo\)frb, 4' -iTVl^n 

Tir h7x7 ^=^-fe 5 #/W^y>-(769 mg, 91%)£#fc 0 
Ig2 :#^Jl©Ig2tl^itLt, _hfB-T?#b;ftfc4' -7;^c7tb 
^=^^-fe:5^7/W^y>'(208 mg, 0.986 mmol);d^ 5(251 mg, 

86%)3r#fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 2.14 (s, 3H), 2.22 (s, 3H), 2.36 (s, 3H), 
6.98-7.05 (m, 2H), 7.38-7.44 (m, 2H), 8.09 (br s, IH). 

##09 5 3 Wb^#>5 6) 

IS1 : ##0illtf>XHl £IHllllCb-C s 2' -^PP7th7x / /y(344 m g , 
2.23 mmol)*3 J: W^ir 5 # /W^ K(194 mg, 2.12 mmol)#> 2 ' — p unT 
tf7i/ i>=^^-fe 5: #/W^i/(362 mg, 58%)<Sr#fc„ 

I@ 2 : ##09 1 ©Ig 2 £ little UT, ±IBT'# k *bfc 2' -^PP7th7i 
y ^=^^-fe$^/W^y^(200 mg, 1.14 mmol)/&>^ ik&%)5 6(347 mg, 97%) 

iH NMR (270 MHz, CDCla) 5 (ppm) : 1.98 (s, 3H), 2.23 (s, 3H), 2.38 (s, 3H), 
7.22-7.27 (m, 2H), 7.37-7.45 (m, 2H), 9.05 (br s, IH). 

##09 5 4 {\\&m 5 7) 

##09 8 t mm?- UT, ##09 5 3 1?# tbtltcfc&yn 5 6 (200 mg, 1.14 mmol) 
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J&» h s 5 7 (347 mg, 97%)£#fc„ 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.35 (t, J = 6.9 Hz, 3H), 2.25 (s, 3H), 2.30 
(s, 3H), 2.40 (s, 3H), 3.91-3.93 (br s, 2H), 7.22-7.28 (m, 2H), 7.38-7.42 (m, 2H). 

##^0 5 5 Wfc£*5 8) 

Xgl : ##0!]l<£>Xgl tmm\Z.VX, 3' -^nn7tb7x;>(319mg, 
2.06 mmoDSS J: b^^-fe ^ 3> A"< i? K(188 mg, 2.06 mmol)*> h „ 3'.-^no7 
th7i7 ^=^^-fe 5 #/W*;/^(211 mg, 45%)£#fc 0 

Ig2 : ###|10Xg2 tmmfc^X, _h|B^f>ttfc3 , -^oc7tb7x 
y >-=^^-fe5:^7/W<)/^(200 mg, 1.14 mmol)^e>, 8(347 mg, 97%) 

iH NMR (270 MHz, GDCls) 8 (ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.25 (s, 3H), 
7.29-7.41 (m, 4H), 11.68 (br s, IH). 

#%0*J5 6 Ut&®)5 9) 

Xgl :&nmi<DTMl bmmiZlsX, 4' -^Dn7th7x;y(344 mg, 
2.23 mmol)*5 <fc Xf^-tt K # /W^ i? K(194 mg, 2.06 mmol)a> b . 4 ' - ^ n n T 
ir h -7 a. 7 ^=^^-fe 5: #/W^y ;x(362 mg, 58%)£r#fc 0 

X©2 : #%#Jl£>X@2 ±IS-e#f>^fc4' -^oo7th7x 

/ V=^;*-fe 5; ^(164 mg, 0.720 mmol)d^ % -fk^to 5 9 (193 mg, 86%) 

iH NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.11 (s, 3H), 2.23 (s, 3H), 2.24 (s, 3H), 
7.30 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.34 (br s, IH). 
###15 7 {\Y&m 6 0) 

Xgl : #%#J tmm^VX, 2' -7P*7th7x; V(415 mg, 

2.08mmol)43j;t^^^--fe5:^/W^^K(190mg, 2.08mmol)^?5, 2' -70^7 
tf7x; i/=^-fc 5 #/V^>^(392 mg, 69%)£r#fc 0 

iH NMR (270MHz, DMSO-de) 5 (ppm) : 2.28 (s, 3H), 7.29-7.76 (m, 5H), 8.25 
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(br s, 1H), 10.35 (br s, 1H). 

/ ^=^^ ^ ^(254 mg, 0.933 mmol)d>£>. fb^a^ 6 0(328 mg, 99%) 

m NMR (270 MHz, CDCla) 6 (ppm) : 2.01 (s, 3H), 2.23 (s, 3H), 2.38 (s, 3H), 
7.13 (br t, J = 7.6 Hz, 1H), 7.30 (br t, J = 7.6 Hz, 1H), 7.47 (br d, J = 7.6 Hz, 
1H), 7.62 (br s, J = 7.6 Hz, 1H), 8.86 (br s, 1H). 

###)5 8 (lb-a^'6 1) 

Xgl :#%^l©I^UMat, 2' - M Kn^^Tt h^^/V(544 
mg,4.00mmol)^<t^^^5^/W^i^K(377mg,4.12mmol)^b, 2' — t K 
n ^>Ti? b7x/ ^=^$-t ^ #/W^yV(649 mg, 78%)£#fc 0 
iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.31 (s, 3H), 6.85 (br t, J = 7.0 Hz, 
1H), 6.88 (br d, J = 7.0 Hz, 1H), 7.25 (br t, J = 7.0 Hz, 1H), 7.50 (br s, 1H), 7.53 
(br d, J = 7.0 Hz, 1H), 7.81 (br s, 1H), 8.10 (br s, 1H), 10.35 (br s, 1H). 

!7:r./ :/=^ /w^>-(233 mg, 1.10 mmoD^b. {b-g^ 6 1(322 mg, 

70%)&#fc o 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.04 (s, 3H), 2.06 (s, 3H), 2.23 (s, 3H), 
2.24 (s, 3H), 7.12 (br d, J = 7.6 Hz, IH), 7.23 (br t, J = 7.6 Hz, IH), 7.35 (br t, J 
= 7.6 Hz, IH), 7.39 (br d, J = 7.6 Hz, IH), 10.20 (br s, IH). 

###J5 9 6 2) 

X.mi : ##^J1^X@1 iPttLt, 3' -t: KP^Tt f7x7 V(546 
mg, 4.01 mmol)*3 <£ Tfi^^-te ^ # Av* v 5 K(379 mg, 4.15 mmol)^ h , 3 ' - 1 K 
a ^i/T-fe b 7 3i y l/=^3r± ^ ^(654 mg, 78%)3r#fc«, 

Ig2 : ###!Jl(DX5g2 ^P^ICUT, _hlB-C#bnfc3' -tKn^Ttb 
y^J V=^^-fe 5:^7 /W^>/ ^(262 mg, 1.25 mmol)^^> 4b£"#>6 2(351 mg, 
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84%)£r#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 1.96 (s, 3H), 2.27 (s, 3H), 2.28 (s, 3H), 
2.34 (s, 3H), 7.07 (br d, J = 8.4 Hz, 1H), 7.15 (br s, 1H), 7.32 (br d, J = 8.4 Hz, 
IH), 7.33 (br t, J = 8.4 Hz, 1H), 9.24 (br s, 1H). 
###U6 o (Ak&foe 3) 

XS1 : t»tt, 3' -fc Ko^^X7/yft K(488 

mg, 4.00 mmol)*3 J:t^^^-fe 5 #/W*v> F(378 mg, 4.15 mmol)^f>, 3 ' — fc K 

n ^v^O-XT/l^t K=^-fe 5: #/W^^(732 mg, 88%)&r#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 6.80 (m, IH), 7.13 (br s, IH), 7.19 (m, 

2H), 7.87 (br s, IH), 7.96 (s, IH), 8.14 (br s, IH), 9.56 (br s, IH), 11.35 (br s, 

IH). 

X@ 2 : 1 ©IS 2 t mmfo Lt, Jt|BT*#f>^fc 3 ' - 1 Kn^^X 

7;Vft K=^^-fe ^ ^/W^y^OO mg, 1.43 mmol^f), te^^ 6 3(322 mg, 
70%)^r#fc o 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 2.18 (s, 3H), 2.25 (s, 3H), 2.28 (s, 3H), 
6.86 (s, IH), 7.04 (br d, J = 7.4 Hz, IH), 7.05 (s, IH), 7.19 (br d, J = 7.4 Hz, IH), 
7.31 (br t, J = 7.4 Hz, IH), 8.16 (br s, IH). 

#3f0i)6 i (it&me 4) 

Igl : ###J1 ©Igl tmm^VX, 4' -t Kn^i/7th7x/y(544 

mg, 4.00 mmol)^ <fc Xtf-fr*. % f> /W« V K(387 mg, 4.25 mmol)a> h ^ 4 ' — fc K 

v ^v'T-fe b 7x / >=^?f± 5 ^/W^^SO mg, 99%)<Sr#fc e 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.23 (s, 3H), 6.75 (d, J = 8.5 Hz, 2H), 

7.76 (d, J = 8.5 Hz, 2H), 7.78 (br s, IH), 8.14 (br s, IH), 9.75 (s, IH), 10.05 (s, 

IH). 

IH2 : #^J1(DIS2 bmffltVX, -tfET^tkfrW^' -fc Kn^>7t b 
•7^.; l/=^$-Z*Jj/W<V f l/(202 mg, 0.965 mmoD^k, 4b£^6 4(199 mg, 
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61%)&#fco 

iH NMK (270 MHz, CDCla) 5 (ppm) : 2.15 (s, 3H), 2.22 (s, 3H), 2.23 (s, 3H), 
2.29 (s, 3H), 7.07 (br d, J = 8.6 Hz, 2H), 7.43 (br d, J = 8.6 Hz, 2H), 7.99 (br s, 
1H). 

###J6 2 Ut&m6 5) 

Igl :#%m©I@U»UT, 2' --boTtb7i/y(673 mg, 
4.08 mmol)*5 £ XFf-Hr*. 5 # /W* K(365 mg, 3.99 mmol)d> h > 2 ' -^ba7 
th7x/ >-=^H? 5. 5>)V/^S >-(785 mg, 81%)£#fco 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 2.27 (s, 3H), 7.32 (br s, 1H), 7.60-7.68 
(m, IH), 7.72-7.79 (m, 2H), 7.96 (br d, J = 7.9 Hz, IH), 8.31 (br s, IH), 10.52 (br 
s, IH). 

Xm 2 : 1 (DTM 2 i ISMSIK: bt, ±|B"C# btllt 2'-^bn7th7x 

y :/=^;*-fe*;*7/W*yV(431 mg, 1.81 mmol)^bx 5(548 mg, 94%) 

£#fc„ 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.04 (s, 3H), 2.07 (s, 3H), 2.23 (s, 3H), 
7.49-7.71 (m, 4H), 11.73 (br s, IH). 

###16 3 tffrfr*6 6) 

Igl :#%ilOIgli«UT, 3' -^hDT-feb7xyy(661mg, 
4.00 mmol)43 J; TJ^-ri-fc 5; # fl"* K(370 mg, 4.05 mmol)^ 3 ' - ~ b o T 
± h 7 a / ^=^^-fe 5: #7W^/:/(910 mg, 75%)&#fc 0 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 2.37 (s, 3H), 7.67 (br t, J = 7.9 Hz, 
IH), 8.16 (br s, IH), 8.23 (br d, J = 7.9 Hz, IH), 8.40 (br s, IH), 8.43 (br s, J = 
7.9 Hz, IH), 8.61 (br s, IH), 10.40 (br s, IH). 

1M 2 : 1 (DJLU 2 £ mmfo tt, _k!Bt?# bttfc 3'-^hn7tb7x 

y ^=^-fe^^7/W^y^(506 mg, 2.12 mmol^bs ffr^Nfe 6 6(409 mg, 60%) 
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iH NMR (270 MHz, CDCls) 5 (ppm) : 2.15 (s, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 
7.53 (br t, J = 8.3 Hz, 1H), 7.73 (br d, J = 8.3 Hz, 1H), 8.15 (br d, J = 8.3 Hz, 
1H), 8.30 (br s, 2H). 

##0ij6 4 0fb-a-$3 6 7) 

TM1 : 0^\KOTM1 tmm^VX, 4' fn7t h7x/ ^(350 mg, 
2.12 mmol):}3 ^b^^-fe ^ #/W^v? K(195 mg, 2.13 mmol)d>&* 4 -=fo7 
tb7x/ ^ = ^^-fe ^ #/W^y^(475 mg, 94%)£#f£ 0 

It2 :^%^H©XS2ilRl«^b-C, _hfE"C#b^4' -=ho7tb7x 
/^=^^-fe5;^7/W^y^(397 mg, 1.67 mmoD^b. it^6 7(216 mg, 40%) 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 2.15 (s, 3H), 2.24 (s, 3H), 2.38 (s, 3H), 
7.59 (d, J = 8.6 Hz, 2H), 8.20 (d, J = 8.6 Hz, 2H), 8.30 (br s, 1H). 
###16 5 {\Y&m 6 8) 

###) 5 8 -e#e>^fc^^ 6 1 (118 mg, 0.352 mmol)£^ * / — M5 mh)\C 
?§ft?U ^Sft* y * -M200 mg, 1.48 mmol)<Sr*Bx. % M*? 10 #55»#bfd„ RJE 

h b b U e»UTft** 6 8 (96.9 mg, 94%)&#fc 0 

*H NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 1.98 (s, 3H), 2.23 (s, 3H), 2.35 (s, 3H), 
6.72 (br t, J = 7.6 Hz, 1H), 6.83 (br d, J = 7.6 Hz, 1H), 6.88 (br d, J = 7.6 Hz, 
1H), 7.10 (br t, J = 7.6 Hz, 1H), 9.95 (br s, 1H), 11.45 (br s, 1H). 

###16 6 {\^m 6 9) 

###J6 5 ^IH^ICUT, ###J5 9-C#e>tufc{b^6 2(140 mg, 0.417 
mmol)a> b „ -fbg^fc 6 9 (101 mg, 82%)&#fc c 
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iH NMR (270 MHz, DMSO-de) 8 (ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.23 (s, 3H), 
6.66 (br t, J = 7.9 Hz, 1H), 6.69 (br s, 1H), 6.76 (br d, J = 7.9 Hz, 1H), 7.13 (br t, 
J = 7.9 Hz, 1H), 9.46 (br s, 1H), 11.60 (br s, 1H). 

###16 7 (Ak&mi o) 

###!|6 5 il^iiJlLT, 6 lX-'&bthtiik&yiG 4(110 mg, 0.328 

mmol)/^ , -fb^#> 7 0 (88 mg, 91%)$r#fc„ 

iH NMR (270 MHz, CDC1 3 ) 6 (ppm) : 2.00 (s, 3H), 2.16 (s, 3H), 2.23 (s, 3H), 
6.71 (d, J = 8.6 Hz, 2H), 7.15 (d, J = 8.6 Hz, 2H), 9.48 (br s, IH), 11.6 (br s, IH). 

6 8 (At&M 7 1 ) 

X@l i^MKDTMl tmm^VX, 3-T^^/^^^=^hVM581 mg, 
4.00 rnmoDSS <fc tf^-tt 5: # A"*i? K(370 mg, 4.05 mmol)*^ b s 3 ' - W / T 

V=^^-fe ^ ^/W^l^SS mg, 99%)£#fc Q 
xm 2 : l©Ig2t l^ilcLt, Jb!B-e# b *ufc 3 ' -i/T/7th7 3 : 

/ V=^^-fe 5 faA,/^/ ^(300 mg, 1.34 mmol)J0^ 7 1 (274 mg, 68%) 

iH NMR (270 MHz, CDCls) 6 (ppm) : 2.08 (s, 3H), 2.26 (s, 3H), 2.36 (s, 3H), 
7.46 (m, IH), 7.56 (m, IH), 7.68 (m, IH), 7.71 (br s, IH), 8.73 (br s, IH). 

#%0!I6 9 {Qc&mi 2) 

It 1 : 1 <DTM 1 t mMfc LT, 4 -Tir^/WO^- h U M290 mg, 

2.0 mmol)*5 XXff-^s ^ K(185 mg, 2.02 mmol);o> ^ 4'- *sT J T± 

b7x/ l/=?-3-± ^ 1^(480 mg, 98%)£r#fc„ 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 2.30 (s, 3H), 7.82 (d, J = 8.4 Hz, 2H), 
8.12 (br s, IH), 8.14 (d, J = 8.4 Hz, 2H), 8.40 (br s, IH), 10.51 (br s, IH). 

XH 2 : 1 (DTM 2 £ mMfc UT S _h|BT'# kfrfc 4 ' - iXT / T-fe b 7 a 

y >-=^^-fe^^7/W^^i/(380 mg, 1.74 mmol)^£>. fc&Vo7 2(494 mg, 94%) 
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iH NMR (270 MHz, DMSO-de) 5 (ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.54 (d, J = 11.7 Hz, 2H), 7.81 (d, J = 11.7 Hz, 2H), 11.73 (br s, 1H). 

#%0iJ7O Ofb-^7 3) 

Ig 1 : 1 (DIM 1 t mUlZ. UTT, 3 ' - hV * ^/UT*fe h7i/ 

^(765 mg, 4.07 mmol)*? £t)^;*-£ ^ 1j;V/^J F(370 mg, 4.05 mmol)^f), 3 *— 
h V -7;vJru * WvT-fe b7x/ 5: #/w<)/^(888 mg, 63%) : £r#fc„ 

X@ 2 : 1 ©Ig 2 £ mm?- UT, ±|BT?# bfrfc 3 ' - hV 7 >V*u * ^ 

/VT-fe h7x/ i/ = ^^-fe:5:^7/W^y^(300 mg, 1.15 mmol)d»g>* it&%0 7 3 
(270 mg, 68%)£#fc 0 

iH NMR (270 MHz, CDCla) S (ppm) : 2.01 (s, 3H), 2.27 (s, 3H), 2.37 (s, 3H), 
7.43 (br t, J = 7.6 Hz, IH), 7.52 (br d, J = 7.6 Hz, IH), 7.63 (br d, J = 7.6 Hz, 
IH), 7.65 (br s, IH), 8.89 (br s, IH). 
###17 1 7 4) 

It 1 : ###| 1 (DTM 1 t mmfc tt, 2 -Tir^/^S*m(381 mg, 4.17 
mmol)*5<J;^^-fe 5: *A"*i? K(381 mg, 4.17 mmol)^£>> 2 ' -*/V^^rV7 
th7x; ^=^^-fe 5 ;&7W<^(489 mg, 52%)£r#fc 0 

Ig2 :#^Jl(Dlg2tlllitL-C, ±|B"e#e>^fc2' -^/Vtf^S'Ti? b 
7x/y=ftt K%/l"^7l/(36S mg, 1.53 mmol)a^ 7 4 (313 mg, 

64%)<Sr#fc 0 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.04 (s, 3H), 2.29 (s, 3H), 2.38 (s, 3H), 
3.20-3.30 (br s, IH), 7.88-8.15 (m, 3H), 8.32-8.33 (br m, IH). 

#Mf#!)7 2 (At&m7 5) 

I@ 1 : 1 Olg 1 Ptli tt, 2', 6' -^F^7tb7x;V 

(606 mg, 3.98 mmol)*3 J; U-^^T^Z 5 # / W* v 5 K(374 mg, 4.09 mmol)/?>> b> 2 ' , 
6' - i?;* h *S'T-fc b 7 31 / ^= ^ # /W* ✓ :x(747 mg, 83%) £r#fc 0 
iH NMR (270 MHz, DMSO-de) 5 (ppm) : 2.09 (s, 3H), 3.77 (s, 6H), 6.80 (d, J = 
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8.2 Hz, 2H), 7.44 (t, J = 8.2 Hz, 1H), 7.83 (br s, 1H), 8.04 (br s, 1H), 8.31 (br s, 
1H). 

JL&2 : ##0Utf>im2 fclUMSfclLT, ±IS-e#btbfc 2 ' , 6' h^V 
T* h y J >=7-tt ^ *>)\"^S ^(363 mg, 1.61 mmol)>6>b. 7 5 (441 

mg, 89%)&#;fo„ 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.02 (s, 3H), 2.21 (s, 3H), 2.51 (s, 3H), 
3.78 (s, 6H), 6.53 (d, J = 8.5 Hz, 2H), 7.15 (t, J = 8.5 Hz, 1H), 8.70 (br s, 1H). 

#%#|7 3 0fb^7 6) 

Igl : #%#!ll<Dimi iHfl-tT, 3', 5' -^Kn^7tb7x; 
^(613 mg, 4.03 mmol)*3 «£ TJ^^^-fe /W* v? K(376 mg, 4.11 mmol)^ h , 3 ' , 
5 » Kn driXT-fe h7x^ >=^^-fe 5: ^7/^^^(707 mg, 78%)&#fco 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.20 (s, 3H), 6.25 (br s, 1H), 6.69 (br 
s, 2H), 7.64 (br s, 1H), 8.26 (br s, 1H), 9.29 (br s, 2H), 10.19 (br s, 1H). 
It2 : #^101^2 fclWUlL-C, JbfBt?#e>nfc3', 5' -^Kn^f 
S^Tir f7x/ V=^^-fe^*/W^5/^(622 mg, 2.76 mmol) frb £&@{fc£r# 
fc„ #P>ttfce#.©^^^ /H120 mL)t^i|Ls y *A(1.2 g, 8.68 

mmoDSran*., 1.5 H^WSiClX^Ufco U 

^^S^m^^^D^s WbtLfclM'Sr 1 mol/L mm, ^V^t?^^?^5fe^Uf^: 0 

/U3L-y/u*iP*.* «fWUfc*&*Sr««tb, tt«li-5^iH:J;5^4*7 6(591 
mg, 69%)£#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.01 (s, 3H), 2.17 (s, 3H), 2.18 (s, 3H), 
6.10 (br s, IH), 6.16 (br s, 2H), 9.27 (br s, 2H), 11.59 (br s, IH). 

gMffli|7 4 tffc£4fe7 7) 

Xm : WJl^lSU^tt, 3', 4' -v?tKo^7th7x/ 
^(606 mg, 3.98 mmol)*3 £ W^i? 5 # fl"* & K(374 mg, 4.09 mmol)^ % 3 ' , 
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4 » Kn *->T± h7x/ >=^tt ^ #/W^:/(747 mg, 83%)3r#fc 0 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 2.20 (s, 3H), 6.72 (br d, J = 8.3 Hz, 
1H), 7.18 (br d, J = 8.3 Hz, 1H), 7.29 (br s, 1H), 7.65 (br s, 1H), 8.18 (br s, 2H), 
9.09 (br s, 2H), 10.09 (br s, IH). 

1M2 : #%0ij7 3©Ig2 fcl^ilCtT, JtiaT'^bHfc 3 ' , 4' -S?fc Kn 
^iXT-fe b7x) ^=^^-fe ^ tf/W^y* J^(363 mg, 1.61 mmol)^??,. ik&%> 7 7 
(441 mg, 89%)£#fc 0 

iH NMR (270 MHz, CDCU) 8 (ppm) : 2.01 (s, 3H), 2.06 (s, 3H), 2.20 (s, 3H), 
6.62 (br t, J = 7.6 Hz, IH), 6.66 (br d, J = 8.2 Hz, IH), 6.71 (br s, IH), 8.93 (s, 
IH), 8.97 (s, IH), 11.56 (br s, IH). 

<^W7 5 Uk&m 7 8) 

Ig 1 : ##0iJ 1 ©Ig 1 £ 4'-^ b7x7 ^(598 
mg, 4.04 mmol)i3 «fc Xtt-Hr* 5 # /W<$? K(366 mg, 4.00 mmol)a> h , 2 \ 4 ^ 
y. ^/VT-fe b7x/ V=^^-fe 5 *A"< % S V(110 mg, 12%)&#fc„ 
Ig2 :#^J10Xg2iiflCLt, ±|Bt?#e J ^fc2 , > 4' -^y^/KT 
•fe h^ai/ ^=^^-fe^^7/W^y^(100 mg, 0.452 mmol)#^ \\&*fo7 8(107 
mg, 77%)&#7c„ 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 2.03 (s, 3H), 2.08 (s, 3H), 2.16 (s, 3H), 
2.21 (s, 3H), 2.35 (s, 3H), 6.86 (br s, IH), 6.92 (d, J = 7.9 Hz, IH), 7.07 (d, J = 
7.9 Hz, IH), 8.22 (br s, IH). 

mnM7 6 (fc«&4fe7 9) 

Xfll : fc K9^^— TKfP'fea.OO mL, 20.6 mmol)tf>Ti? b - b V M5.00 mL)t 
tier y /W y f*->7*- M2.00 mL, 20.4 mmol)&;&n;t. 60 o CT* 30 #M»# 

bfc@#%$£^bT 4 -T y As?tt 5 #/W^ K(1.22 g, 46%)£#fc 0 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 4.11 (t, J = 5.3 Hz, 2H), 4.47 (br s, 
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2H), 5.03 (d, J = 12.3 Hz, 1H), 5.08 (d, J = 19.1 Hz, 1H), 5.86 (m, 1H), 7.88 (br 
s, 1H), 8.70 (br s, 1H). 

1M2 : 0mmi(DTMl tmWkfcVXs 7tf7x; ^(1.09 mL, 9.34 mmol) 

&£Tfi±m?fthtl1t4-7 V /V-^-fe 5 K(1.22 g, 9.31 mmol)*^, T 

tb7i;y=4-7!) 5: *^ 4 /V(L74 g , 80%)£r#fc o 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 2.31 (s, 3H), 4.25 (t, J = 5.8 Hz, 2H), 

5.10 (d, J = 10.5 Hz, 1H), 5.18 (d, J = 17.5 Hz, 1H), 5.91 (m, 1H), 7.37-7.42 (m, 

3H), 7.91-7.94 (m, 2H), 8.61 (t, J = 6.0 Hz, 1H), 10.3 (br s, 1H). 

IS3 : _L!5-T?#e> tltcT± b7j./ l/= 4-7!) 5 #/W^V(30 mg, 

0.11 mmoDSr^ n a /JvWA(0.5 mL)t^)|L 4 MitT^^MO.ll mL, 2.32 mmol) 

*5 J^tT y ^(0.190 mL, 2.31 mmol)<gr*n;U ^fiT? 5 l*MJW^ Ufc. SJft*tC 

2mol/L jjcSHfr*- b V ^A7K^«r*n^-> ^WttOJLfc. ^^^rl&fP^ 

Bfcn^V/ n -^^^^=l/'2)T^iii-S - £ K «t 5 x 7 9 (25 mg, 89%) 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.26 (s, 3H), 2.27 (s, 3H), 2.36 (s, 3H), 
4.47-4.53 (m, 2H), 5.24 (d, J = 17.3 Hz, IH), 5.29 (d, J = 10.5 Hz, IH), 5.91 (m, 
IH), 7.20-7.45 (m, 5H). 
FAB-MS (m/z) : 318 (M + +l). 

#%#| 7 7 <A\&m 8 0*5 <t mt&%) 8 1 ) 

1M 1 : 7 6 (Dim 3 £ LT, 7 6 ©Ig 2 T?#^tbfcT-fe b 

7x/y=4-7!J ^ # ✓ ^(694 mg, 2.97 mmol). mtJ V ^ V 

M0.63 mL, 5.97 mmol) v^(0.43 mL, 5.26 mmoD^bs i\&&8 0 

(42 mg, 5%)£#fc 0 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.10 (d, J = 6.8 Hz, 3H), 1.13 (d, J = 6.9 
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Hz, 3H), 2.39 (s, 3H), 3.25 (quin., J = 7.0 Hz, 1H), 3.84-4.00 (m, 3H), 5.19 (d, J 
= 10.2 Hz, 1H), 5.26 (d, J = 17.2 Hz, 1H), 5.93 (m, 1H), 7.20-7.49 (m, 5H). 
Ig 2 : #%#J1 5£R«IK1LT, ±IB"e# bfl1t{k&& 8 0(623 mg, 2.05 
mmol)tmtT J t^M0.59 mL, 8.30 mmol)*5 £W ]) v?^(0.77 mL, 8.28 mmol) 

h x Q&m 8 1 (527 mg, 74%)£#fc 0 
iH NMR (270 MHz, CDCls) 8 (ppm) : 1.10 (d, J = 6.9 Hz, 3H), 1.12 (d, J = 6.9 
Hz, 3H), 2.27 (s, 3H), 2.34 (s, 3H), 3.21 (quin., J = 6.9 Hz, 1H), 4.51 (br s, 2H), 
5.25 (d, J = 17.2 Hz, 1H), 5.30 (d, J = 10.7 Hz, 1H), 5.93 (m, 1H), 7.20-7.42 (m, 
5H). 

AP-MS (m/z) : 346 (M + +l). 

0mm 7s (^8 2) 

###| 7 6 <DTM 3 t mWkfc LT, ###| 1 <D~XM 1 X''&bfrtcT± b7x/ 
V=^-fe 3: jjAss^S ^(306 mg, 1.59 mmol), \? n y K(0.40 mL, 3.21 

mmol)*3 «tt^fc°y ^(0.26 mL, 3.22 mmol)/^£>. 8 2(269 mg, 47%)&# 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.46 (m, 5H), 7.90 (m, IH). 
AP-MS (m/z) : 360 (M + -l). 

#%09 7 9 8 3 *5 «fc XMk&m 8 4 ) 

1M 1 : ###J 12i IH^l- L-C, 1 8 X^htltc^^ 2 1 (1.00 g, 2.88 

mmol)^£> % tt&m 8 3(537 mg, 67%)%#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.39 (s, 3H), 2.91 (d, J = 4.9 Hz, 3H), 3.30 (m, IH), 3.90 (br, IH), 
7.20-7.43 (m, 5H). 

TM2 : ##0ijl 5 t mUlZ. Lt\ ±mX*ftibtl1Zit&m8 3(536 mg, 1.93 
mmol). *&fbTi?^/H0.28 mL, 3.87 mmol)^3 «t tf V v^O.32 mL, 3.90 mmol) 
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h x 8 4 (233 mg, 38%)%^fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.28 (s, 3H), 2.34 (s, 3H), 3.28 (quin., J = 6.9 Hz, IH), 3.46 (br s, 3H), 
7.20-7.43 (m, 5H). 
FAB-MS (m/z) : 320 (M++1). 

Ttmftffi (C16H21N3O2S) : mmm%) c ; 60.16, h ; 6.63, n ; 13.15. 

C; 60.27, H; 6.73, N; 13.20. 

##0!]8 0 «b£4fe& 5) 

^^-fer^^/V^y>-(517 mg, 2.68 mmol)*5«3:tJ ? «i7R^ V IS^(2.22 mL, 13.4 
mmol)^ b , 'fb-a-tJ 8 5 (176 mg, 20%)£r#fc„ 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.09 (d, J = 2.6 Hz, 3H), 1.12 (d, J = 2.6 
Hz, 3H), 1.21 (d, J = 2.6 Hz, 3H), 1.23 (d, J = 2.6 Hz, 3H), 2.37 (s, 3H), 2.50 
(quin., J = 6.9 Hz, IH), 3.20 (quin., J = 6.9 Hz, IH), 7.20-7.48 (m, 5H), 7.98 (br 
s, IH). 

AP-MS (m/z) : 334 (M++1). 

5m$rft (C17H23N3O2S) : mmm%) c ; 61.23, h ; 6.95, n ; 12.60. 

fh#it£(%) C; 61.22, H; 6.93, N; 12.63. 

m^mm 8 1 8 6 *3 xxm&oa 8 1 ) 

isi : iu nmz. tt, mmm i <dxm i xmhtit^r± b7x/y= 

J-tt ^ ^/W^^U.Ol g, 5.22 mmolK Mfc^C ygS^(1.73 mL, 10.4 mmol)33<£: 

X*\f V i^(0.84 mL, 10.4 mmol)7^£>> 8 6 (588 mg, 43%)£r#fc 0 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.09 (d, J = 6.9 Hz, 3H), 1.11 (d, J = 6.9 

Hz, 3H), 2.40 (s, 3H), 3.21 (quin., J = 6.9 Hz, IH), 4.12 (br s, 2H), 7.20-7.40 (m, 

5H). 

IS2 : ###11 5 tmUfc^X, ±*mxmtbthtz.ik&m8 6(256 mg, 0.97 
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mmol)&£Xfmfr&M(.0A6 mL, 4.88 mmol)a>^ ik&V0 8 7(47 mg, 16%)£r# 
fc 0 

iH NMR (270 MHz, CDCla) 6 (ppm) : 1.19 (d, J = 6.9 Hz, 3H), 1.20 (d, J = 6.9 
Hz, 3H), 2.25 (s, 3H), 2.38 (s, 3H), 2.47 (quin., J = 6.9 Hz, 1H), 7.20-7.50 (m, 
5H). 

#%#|8 2({b^8 8) 

###!)1 5 iP^LT, ###)1 1 X~nbtltz.ik&V0 1 4(502 mg, 2.14 
mmol)*5J:tm7K-r y|S@?(1.77 mL, 10.7 mmol)d^x 8(53 mg, 8%)% 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.20 (d, J = 6.9 Hz, 3H), 1.22 (d, J = 6.9 
Hz, 3H), 2.24 (s, 3H), 2.38 (s, 3H), 2.48 (quin., J = 6.9 Hz, IH), 7.20-7.46 (m, 
5H), 8.08 (br s, IH). 
AP-MS (m/z) : 306 (M++1). 
#%0!)8 3 9) 

###]1 5 tmmZ-VX, ###!ll 1 X-mbfrfcihG-Vn 1 4(303 mg, 1.29 
mmolK ^jo>Vi$^;V? n y K(0.32 mL, 2.59 mmol)*5<ttJ ? t: 0 V 

(0.21 mL, 2.60 mmol)/&> h , 8 9 (274 mg, 64%)£r#fc 0 

iH NMR (270 MHz, CDCla) 5 (ppm) : 1.50-1.95 (m, 8H), 2.24 (s, 3H), 2.38 (s, 
3H), 2.65 (quin., J = 7.9 Hz, IH), 7.20-7.45 (m, 5H), 8.04 (br s, IH). 
AP-MS (m/z) : 330 (M + -l). 

Tcmfttit (C 17 H2iN3O 2 S-0.4H2O) : mMm%) C; 60.30, H; 6.49, N; 12.41. 

ft-^lj£(%) C; 60.45, H; 6.49, N; 12.05. 

8 4 9 0 *5 j; mt^m 9 1 ) 

IS 1 : Hi WlMfc tt, 1 ©Ig 1 X^btl±T± h7x/y= 

^tf-fc 5: >-(507 mg, 2.63 mmolX #Mc>f y ^#1^(1.05 mL, 5.30 mmol) 

*3«tt^t° y i^^(0.43 mL, 5.26 mmoD^fe, fc&Qa 9 O (123 mg, 13%)£r#fc„ 
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*H NMR (270 MHz, CDCI3) 8 (ppm) : 0.82-1.00 (m, 6H), 2.12 (quin., J = 6.6 
Hz, 1H), 2.38 (s, 3H), 2.45 (d, J = 7.7 Hz, 2H), 4.34 (br, 2H), 7.20-7.48 (m, 5H). 
Ig2 : ##0U 5 tmm^VX, ±mX~nbtltclt&m9 0(105 mg, 0.38 
mmolK mt4 y^^-V M0.08 mL, 0.76 mmol)*5 V v>>-(0.06 mL, 0.80 

mmol)2>> h , 9 1 (128 mg, 98%)£#fc„ 

iH NMR (270 MHz, CDCls) 8 (ppm) : 0.92 (d, J = 6.9 Hz, 3H), 0.93 (d, J = 6.9 
Hz, 3H), 1.18 (d, J = 6.9 Hz, 3H), 1.21 (d, J = 6.9 Hz, 3H), 2.37 (s, 3H), 2.50 
(quin, J = 6.9 Hz, 1H), 3.20 (quin, J = 6.9 Hz, 1H), 7.20-7.48 (m, 5H), 7.98 (br s, 
1H). 

###18 5 (>fb-a^9 2) 

1 : T-fe h7x/ ^(4.00 mL, 34.3 mmol)<£>^ / ~/V(15 mL)^lC % t K 
V^y— 7KfP^(6.67 mL, 138 mmoDSrJU^U 4 R#r^ni&^5L.fco U^M^M 

^o^h^77^-(iixf;l// n . * V > -l/2)TfKWRi-» - t fc<fc «9 , T 

th7x/y=t K9 W(5.39 g, ~100%)§r#fcio 

iH NMR (300 MHz, CDCI3) 5 (ppm) : 2.00 (s, 3H), 5.34 (br s, 2H), 7.22-7.60 
(m, 5H). 

i3C NMR (75 MHz, CDCls) 8 (ppm) : 11.3, 125.1, 127.7, 127.9, 139.1, 146.7. 
Ig2 : ^Tf^Tl/WT ^*^!>A(3.40 g, 44.6 mmol)©7t h >-(20 mL)^I 
Hi, ^kT-fe^;K2.80 mL, 37.1 mmol)^n^> 70°C-e 10 ^^b7c 0 R&ML 
lcJt|E-C#b tvfcT ± h 7=c J ls=t K 7 ^(5.36 g, 40.0 mmoD^nx., 20 # 

^zc^/W/'n-^^^^=l/'2)T***Mi-5r T-fe b7x/y=4-7 
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ff-)V*f-irt ^ */W^y^(148mg, 2%)&r#fc 0 

iH NMR (300 MHz, DMSO-de) 6 (ppm) : 2.15 (s, 3H), 2.28 (s, 3H), 7.47-7.51 
(m, 3H), 7.56-7.59 (m, 2H), 11.6 (br s, 1H), 13.6 (br s, 1H). 

JM3 : ###J7 6©Ig3 £ LT, ±iaT*#fettfcT-fe h7x/y=4- 
T-fe^^-fe^^/W^y^(30 mg, 0.13 mmol), ^P'f^n!) K(32 juL, 
0.26 mmoD&itFfc 0 y v^(20 n L, 0.26 mmol^Mb-a^ 9 2 (36 mg, 88%)£r# 

iH NMR (300 MHz, CDCls) 6 (ppm) : 1.27 (s, 9H), 2.25 (s, 3H), 2.38 (s, 3H), 
7.23-7.46 (m, 5H), 8.13 (br s, IH). 

13C NMR (75 MHz, CDCla) 5 (ppm) : 24.0, 27.2, 39.4, 80.5, 125.1, 128.0, 128.6, 
143.0, 143.1, 169.0, 176.7. 
AP-MS (m/z) : 318 (M + +l). 

8 6 <&&m 9 3 ) 

g^Jl(DIg2 tl^f^LT, ###)1 l-e'&bfrtiik&Ml 4(201 mg, 
0.853 mmol)j3<tt^b:V^n^/W^ n ]} K(0.21 mL, 1.71 mmoD^b, 4k&%d9 3 
(123 mg, 45%)£^#fc 0 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.26 (s, 9H), 2.24 (s, 3H), 2.38 (s, 3H), 
7.20-7.51 (m, 5H), 8.10 (br s, IH). 
AP-MS (m/z) : 319 (M + +l). 

#5%#|8 7 (4fr^9 4) 

X@ 1 : 1 £>X1S 1 t mm?- tt, ^ / ^(382 mg, 4.18 mmol) 

$5<fct^;*"fe 5 K(541 mg, 3.92 mmol)^f), ^ >^=^^-fe 

$ #/w^>-(759 mg, 88%)£rWCo 

X^2 : ##^!I7 6 0X^3 ^^^UT^IBT^b^fc^ntf^^y 

*± $ 2> /V/*. V >-(256 mg, 1.24 mmol), fcV-s n ^ /V ^ n y K(597 11 L, 4.84 

mmol)*5<fcTJ*t°y v^(391 juL, 4.84 mmoD^k, 9 4(270 mg, 58%)£# 
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iH NMR (270 MHz,CDCl 3 ) 8 (ppm) : 1.15 (dd, J = 7.1, 7.3 Hz, 3H), 1.29 (s, 
9H), 1.34 (s, 9H), 2.29 (qd, J = 7.3, 14.6 Hz, 1H), 3.10 (qd, J = 7.1, 14.6 Hz, 1H), 
7.21-7.40 (m, 5H), 8.31 (br s, 1H). 
AP-MS (m/z) : 377 (M + +l). 
8 8 9 5) 

TM 1 : 2 — T ^ J T± h7x/ >MMM6.10 g, 35.5 mmol)^:v?^ n u * # 1/ 
(60 mL)\zmm U K V x^/WT ^ ^(7.56 g, 74.9 mmol)£rAH *Lfc 0 i (D^SrO^C 
IC^SPU, *?l/^)Vi£z=.>V2 n y K(2.84 mL, 36.5 mmoD^Ox.. I^ti^-e5# 

^ 2 - (^ <3~;V*;Vifr~;l>T ^ / ) 7th7i7 >-(4.58 g, 57%)$r#fc„ 
Ig2 : 1 <DXM 1 £ U-C, ±mx*mbtltz. 2 - (^ ^vW*^*-,^ 

T 5 / ) Tir hy^y ^(4.58 g, 20.2 mmol)*5 XX^f-^± ^ $i;Vs**? KQ.84 g, 
20.2 mmol)2>^ 2- (^f;^;W*=^7 5/ ) 7tb7x;y=ftt^ 
/W«y ^(3.08 g, 51%)£r*#fc„ 

Ig 3 : 7 6 ©It 3 £ UT, ±MX*'&btlfc 2 - ^/l^/V*- 

;l/7$/) T-fe b7x/ >'=^^-fe*^/W«^>'(1.31g,4.36mmol)x fcV*i=i^/V 
^ o y K(2.10 g, 17.4 mmoD^it^t 0 y $^(1.38 g, 17.4 mmol)/&^ fc-g^ 9 5 
(1.81 g, 91%)£r#fc„ 

iH NMR (270 MHz, CDCla) 5 (ppm) : 1.30 (s, 9H), 1.36 (s, 9H), 2.97 (s, 3H), 
3.98 (dd, J = 5.3, 13.8 Hz, IH), 4.64 (dd, J = 8.5, 13.8 Hz, IH), 5.10 (br dd, J = 
5.3, 8.5 Hz, IH), 7.25-7.39 (m, 5H), 7.93 (br s, IH.) 
AP-MS (m/z) : 453 (M + -l). 
#Mf#l8 9(fc^9 6) 
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jm i : i <d?cm 1 1 mm?, tt, 8 8 ©ig i -e# bttfc 2 - 

^vl^/l^—^T ^ y ) X-fe b ^(209 mg, 0.98 mmol)*5«tt^4 

Jt± K #A"<*J K(106 mg, 1.00 mmol)d^. 2 - (7 ^vl^^tfwwT ^ 7 ) T 

•kb7a:y>'=4-7 ^/W^^-k 5: U A"*-S ^(122 mg) 

Ig 2 : 7 6 (DTM 3 £: UT, ±&-X*&t>tl1t 2 - (7 ^vW;*/W*= 

/WT $y)7th7xyy=4-^ s f-fV s f-Hr^. % tt)V/^/ >-(122 mg, 0.41 mmolK 

fcV^n^f/i^ n U K(128 nh, 1.04 mmol)^3 .fctftf V v^(80 mL, 1.04 mmol)^ 

h , ffr^flfc 9 6 (68 mg, 15%)3r#fc 0 

iH NMR (300 MHz, DMSO-de) 5 (ppm) : 1.27 (s, 9H), 1.28 (s, 9H), 2.95 (s, 3H), 
3.53 (s, 3H), 3.94 (dd, J = 13.9, 6.4 Hz, 1H), 4.27 (dd, J = 13.9, 7.9 Hz, 1H), 7.11 
(t, J = 7.2 Hz, 1H), 7.21-7.38 (m, 5H). 
AP-MS (m/z) : 467 (M + -l). 
###J9 O tffc^9 7) 

Igl : #%#]8 8 0II1 ^P^UT, 2-75;7t h7x/ ^^(714 
mg, 4.16 mmolk h V ^?VT 5 ^(1.45 mL, 10.4 mmol)*3 £1^* /V 

^ n y K(0.434 mL, 4.58 mmol)J&^> 2 - (rc^/V.XA'/J^/WT 5: / ) Tir b7i 

/ ^(367 mg, 39%)£#fc 0 

It 2 : ###| 1 Olg 1 £ mWZ. L"C, Ji|BT*#^ttfc 2 - (^;V*?Vfo~;V 
T^/) T±Y7^S V(367 mg, 1.61 mmol)*5 £ tJ^^i? K Z>/l"<i/ K(147 mg, 
1.61 mmol^bs 2- (xf ;W^;l/*=.;VT ^ 7 ) Ttb7x/y=W$* 
/W^ W(327 mg, 43%)£#fc 0 

X5g3 : ###]ltf>X©2 ^IH^UT, 2- (rc^A^/WtfwVT 5: / ) T± h 
y^j l/=^j-± * #/W^:/(99 mg, 0.330 mmolK tf^P'f p !) K(162 
nh, 1.32 mmol)*3<tTJ ? t°y v?V(130 /xL, 1.58 mmol)a^ 4k&Ql> 9 7(39 mg, 
25%)%#fc 0 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.26 (s, 9H), 1.28 (t, J = 7.8 Hz, 3H), 1.29 
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(s, 9H), 3.09 (m, 2H), 3.97 (dd, J = 5.1, 13.5 Hz, 1H), 4.60 (dd, J = 8.1, 13.5 Hz, 
1H), 4.99 (br dd, J = 5.1, 8.1 Hz, 1H), 7.25-7.38 (br s, 5H), 7.93 (br s, 1H). 

0mm 9 1 ut&m9 s) 

Igl : ###J 1 (DXm 1 tmmiZVXs 2-^ b^v/7tf7xyy(288 mg, 
1.92 mmol)^«J:tJ ? ^^-fe 5 tlsVs^J K(179 mg, 1.96 mmol)3>b> 2 h *r^T 
±h7*.y ^=^^-ir 5 #/W^:x(367 mg, 62%)$r#fc 0 

Ig 2 : ##0IJ 1 (DJim 2 £ P^IC LT, _h|BT'# £>*bfc 2 - h ^^T"fe h7x 
/ ^=^-^-fe ^ ^7/W^i/^(128 mg, 0.573 mmolX \£*r*'(A'* ^ y K(211 mL, 
1.72mmol)43j:tJ?t o y ^^(152 mL, 1.88 mmol)^b> -fb^ft 9 8 (132 mg, 59%) 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.28 (s, 9H), 1.32 (s, 9H), 3.51 (s, 3H), 
4.36 (d, J = 9.6 Hz, 1H), 4.48 (d, J = 9.6 Hz, 1H), 7.24-7.38 (m, 5H), 7.88 (s, 1H). 
AP-MS (m/z) : 392 (M++1). 

###19 2(>fb-a^9 9) 

xmi : ^^^^^7 5 F(0.476 g, 5.00 mmol)£DMF(10 mLM^fifU 
60%7K^b^- h V *7 ^(0.275 g, 5.00 mmoDtrJPx., 7K^T-e20£f£j*# bfc Q S 

^ / ^(843 mg, 5.00 mol)«r*Dx.>7K^Tt?l^a# 

/ — /v=20/l)t?*tSSi1- ; 5-^l-J: 3- (^f /^^^V75/) 7*nt 0 t 
7 31 y V(240 mg, 21%)3r#fc 0 

X@2 : ##091©I&1 fcPttSfcUT* -h|BT'#^tVfc3- (^^/^/W*^ 
757) 7 s o 3i J ^(388 mg, 1.71 mmol)*5j:t^^^-fe 5: $>>Vs**? K(156 

mg, 1.71 mmoD^fe, 3- Uf;V^=;V7 5 / ) t°^-^^/ 1/=*?* 
-fe 5 #/W*;/i/(219 mg, 45%)£r#fc 0 
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is 3 : 0mm i ©it 2 1 mm^ it, ±bb-c# kftfc. a - ^vw^awv- 

75/) 7* o tr^- 7i;y= ^^-fe 5 # y ^(200 mg, 0.696 mmolX fcV* n ^ 
/V^nJ) K(342 /zL,2.78mmol)*3<J;T^t o y S^(219 u L, 2.78 mmol)^ h , 
m9 9 (218 mg, 86%)&#7c„ 

iH NMR (300 MHz, CDCla) 6 (ppm) : 1.30 (s, 9H), 1.34 (s, 9H), 2.56-2.65 (m, 
1H), 2.94 (s, 3H), 3.21-3.44 (m, 2H), 3.58-3.70 (m, 1H), 4.45 (br s, 1H), 7.28-7.37 
(m, 5H), 7.97 (br s, 1H). 
AP-MS (m/z) : 467 (M--1). 

##^J9 3 Ofb-8-^i 0 0) 

mnm 7 6 ©ie 3 1 mmiz. ut, &*%m 9 2 ©ig 2 -ew^ttfc 3 - (* 

7;^^/V7^;) y o f 1 7 1 / y = f t-b ^(173 mg, 0.604 

mmolK mt4 y^^V M316 nh 3.02 mmol)*5 £ tJ* t° V ^(292 juL, 3.62 
mmol)^b?fi^b-a-^^#f-o ^<0»*-fb*4fc*^^y— ;m0mL)t»#U ^ 
m* V ^-Ml.00 g, 7.24 mmol)£:Jq?U 1B#ITOU< ^#Ufc 0 R*»SrWlU 

-/U=20/l)t»»»-r 5 - £ J: 9 ^ 10 0 (111 mg, 41%)&#fc 0 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 0.99-1.07 (m, 12H), 2.55-2.66 (m, 
2H), 2.80-3.00 (m, IH), 2.89 (s, 3H), 3.05-3.17 (m, IH), 3.24-3.38 (m, 2H), 7.15 
(brt, 

J = 5.9 Hz, IH), 7.24-7.39 (m, 5H), 11.6 (br s, IH). 

mmm 9 4 w&m ioi) 

Igl :^i8 8©lSUPiiat, 2-75/Ttb7*yyfi»t 
(5.47 g, 31.9 mmolk b V 5 ^(11.1 mL, 80.0 mmol)*5 &Tfi h V -y;v^rxi 

^l7R^(4.96mL,35.1mmol)d^ % 2- (fy7/I/ta7tW57) T± h 
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y m j ^(4.38 g, 59%)$r#fc 0 

^/VT ^ 7 ) T-fe b 7 * / >-(3.00 g, 13.0 mmol)43 XTfi^tt ^ K(1.18 
g, 13.0 mmoD^b. 2- ( MJ 7;^o7-feW ^ /) T"fc 1*7 

Ig3 : 7 6 tf>X© 3 t UT, _h|B-e#bttfc 2- (hV V JVzfrxi T 

tw^y) 7*b7xyy=ft-fe5*;w^yy, tv^D>f;u^Dp K(50 
mmol, 6.16 mL)*3«ttJ ; t 0 V v^(60.0 mmol, 4.85 mUfah. 4\&0o 10 1 (1.72 g, 
28%)&#fco 

iH NMR (270 MHz, CDCla) 6 (ppm) : 1.27 (s, 9H), 1.38 (s, 9H), 3.95 (dd, J = 
3.0, 13.5 Hz, 1H), 4.89 (dd, J = 3.7, 13.5 Hz, 1H), 7.15 (br d, J = 7.3 Hz, 2H), 
7.30-7.40 (m, 3H), 7.92 (br s, 1H), 8.27 (br s, 1H). 
AP-MS (m/z) : 471 (M--1). 
###19 5 {ft&mi 0 2) 

###1 7 6 (DJin 3 £ R&iC Lt, ###J 8 8 ©I§ 2 X^htltz. 2 - (* 

7/^/1/7^;) T"fe h7x/ i/=^^-fe^^7;W^y > V(100mg, 0.333 mmolK 
^b-ry^^M140 juL, 1.33 mmoD^^t^t 0 !; ^(108 mL, 1.33 mmol)^ 

k> fc-S^ 1 0 2 (64.6 mg, 39%)&#fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.17 (d, J = 6.9 Hz, 3H), 1.19 (d, J = 6.9 
Hz, 3H), 1.25 (d, J = 6.9 Hz, 6H), 1.29 (d, J = 6.9 Hz, 6H), 3.05 (s, 3H), 
3.10-3.30 (m, 3H), 4.01 (dd, J = 4.8, 14.2 Hz, IH), 4.74 (dd, J = 7.8, 14.2 Hz, 
IH), 5.37 (br s, IH), 7.26-7.40 (m, 5H). 
###19 6 0 3) 

9 5 -e%btltcfc&%>) 1 0 2(40.0 mg, 0.0805 mg)2r^ * J — /K10 mL) 

\zmm^o - <Dmm\z.m$k* v v mi.oo g, 7.24 mmoD&jp X.. 1 ti?r%Wi u < m 
#ufc 0 Rfomzmmv^ um^w^^tzM., ^nn/jvw^ imoi/L m.n&£Tt 
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7^-(^p * / — JV=20/l)KXnU U 1 0 3 (24.2 mg, 

84%)^#fc 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.13 (d, J = 6.9 Hz, 3H), 1.18 (d, J = 6.9 
Hz, 3H), 1.21 (d, J = 6.9 Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H), 2.50 (m,.lH), 2.90 (s, 
3H), 3.27 (m, 1H), 3.98 (dd, J = 5.0, 13.9 Hz, 1H), 4.60 (dd, J = 8.2, 13.9 Hz, 
1H), 5.35 (br dd, J = 5.0, 8.2 Hz, 1H), 7.26-7.40 (m, 5H), 8.02 (br s, 1H). 
###!)9 7 Ut&VOl 0 4) 

Igl : ###J £P1H^U-C, 3- (^W^) ^7 

^(910 mg, 4.26 mmol)*5 J; tJ^:*-fe 5: #/W*t? K(387 mg, 4.25 mmol)^ 3- 

(vM ffVT % / ) Zfn ^ / ^=^^-fe ^ 5>)V/^/ V(491mg, 46%)^r^fc 0 

X@ 2 : 7 6 ©Ig 3 t WlUK LT, ±IBT'# hfrtc 3 - ^A-T ^ / ) 

:/n / >-=^^"ir 5 # /W* 7^(210 mg, 0.839 mmolK tf^p^VW^ a JJ 

K(496 /iL,3.78mmol)*3«3:t^t o y ^^(326 mL, 3.78 mmol)^b, ft^il0 4 
(116 mg, 33%)2r#fc 0 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.29 (s, 9H), 1.31 (s, 9H), 2.23-2.29 (m, 
1H), 2.26 (br s, 3H), 2.27 (br s, 3H), 2.46 (ddd, J = 8.8, 4.3, 11.3 Hz, IH), 2.87 
(m, IH), 3.31 (m, IH), 7.20-7.36 (m, 5H), 7.90 (br s, IH). 
#%#)9 8 Offra-^1 0 5) 

(8.13 g, 42.3 mmol)*5 J; Wtf-fe ^ # K(3.86 g, 42.3 mmol)^ b , 3 - # /V 

#7 b ^ / 51 #/W^y >-(10.6 g, 94%)£r#fc 0 

X©2 : #%0!I7 6(DX©3 ^P#tCbT,±|a-r'#ibtbfc3-^7/^y b^v^ 
o \fHry^J >-=^^-fe^^7/W^>/>'(7.76 g, 29.2 mmolX tV*nWVWo K 
(14.4 mL, 117 mmoD^^t^^y ^V(11.3 mL, 140 mmol)^b, it&Qo 1 0 5 
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(9.70 g, 77%)£r#fc, 

m NMR (270 MHz, CDCI3) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 2.37 (m, 1H), 
2.67 (m, 1H), 2.79 (m, 1H), 3.42 (m, 1H), 3.70 (s, 3H), 7.22-7.40 (m, 5H), 7.89 
(br s, 1H). 

mn&\9 9 oft-a^i 0 6) 

jteStftrf- V V VM2.7g, 67 mmol)&7K(23 mL)tC&fi¥U Kk^X'* J — /M30 

mL)*iiQZMW bfc„ r. <Dmm\z.mnm 9 8 -e# hfMt&&m 105 0.65 g , 22.3 

mmoDSrin*-* 5^^^-e^Ufn 0 S^fcl mol/L i&m(20 mL)*3 ^^(30 

/v^-^/v-x?t5fc# u ^E^-r 5 c t m £ «9 N 1 o 6 (8.92 g , 96%)£#fc 0 

iH NMR (270 MHz, CDCI3) . 6 (ppm) : 1.30 (s, 9H), 1.33 (s, 9H), 2.43 (m, 1H), 
2.44 (m, 1H), 2.66 (m, 1H), 2.88 (m, 1H), 3.44 (m, 1H), 7.23-7.40 (m, 5H), 7.92 
(br s, 1H). 

##0ijl 0 0 (AY&m 1 0 7) 

#%#| 9 9 X*mbtltcik&yd 10 6 (1.21 g, 2.88 mmol)^0^C^^*P U tf-aMJ- 
p/i^ny K(5 mL)^jlDi, 0 < C-Cl^RfS$^o RJ&*fca»fe*£ittSri£Ee* 
U &«E«rK£tti*Lfc. MEfcTHFtrJn^ 0t:T^#bfcm> 4 mol/L T>- 
^E-^T-^^ /—^^(5 mL, 20 mmoD^Dx.^ ^?S.-T?3R#|ia^#Lfc„ SJS^ 
1^1 mol/L J^(20 mL)43<fct^7K(30 mL)$r#Px., ^nn^-eitiltfc, 

1 0 7 (8.92 g, 96%)£r#fc 0 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 1.17 (s, 9H), 1.28 (s, 9H), 1.81-2.03 
(m, IH), 2.15-2.30 (m, IH), 2.49-2.75 (m, IH), 2.95-3.20 (m, IH), 6.80 (br s, IH), 
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7.20-7.41 (m, 5H), 10.93 (br s, 2H). 

ioi iA\&m io8) 

100J: Wmz- UT, #%#J 9 9 X'&bfrtcfc&VO 1 0 6 (0.104 g, 0.248 
mmol). **ty^t«!) K(5 mL), t Kn 5: ^^^(0.017 g, 0.245 

mmoDrfc^t* b U ^/^T 5 ^(0.062 g, 0.614 mmol)/&^ Ik^fe 1 0 8(65 mg, 
60%)^r#fc o 

APC1-MS (m/z) : 433 (M-l). 
###11 0 2 (<b^l 0 9) 

##^J 1 0 0 b mWZ. UT> 9 9 X*%htltz.4t&m 1 0 6 (1.20 g, 2.86 

mmoDs >J/^d!) K(5 mL)*5 XXM moVL* f-JVT — ^Wfc 

(10 mL, 40 mmol)2» ik&Vo 1 0 9 (1.08 g, 87%)£:#fc„ 
AP-MS (m/z) : 431 (M -l) 

o 3 ofta^i i o) 

iii : ^!iiwxgii»tt, 3- 

» y >-(4.00 g, 18.7 mmol)*3 X Xfi^3r± ^ UA"*& K(1.70 g, 18.7 mmol)/^ 
^ x 3 _ (^^f/ur^y*;^^) /nWir^ftt^/w^yy 
(3.67 g, 79%)?r#fci„ 

Xm 2 : 7 6 (DTM 3 i: Ut\ _WE"C# bfrbfc 3 - ^V^T 5 / 

# /Vtf^/V) ^"n \?0r7 7 ^=^^-fe 5: tf/W* 2/^(2.00 g, 7.99 mmol), t 0 ^ n 
^n!) F(3.94mL, 32.0 mmol)43it^t*y ^^(3.1101^38.4 mmol)^^^ 4b 

110 (1.64 g, 49%)$r#fc 0 
AP-MS (m/z) : 447 (M-+1). 
##0!) 10 4 (ft&m 111) 

#%0U 1 0 0 t mWit- Lt, 9 9 X'^htltiit^m 10 6 (51.8 mg, 0.124 

mmolK ^-^i?" y o 1) K(0.5 mL). / -^T ^ >-(7.58 mg, 0.248 mmol) 
&£T$ h V ^A-T 5 ^(18.8 mg, 0.186 mmol)^^> 111 (480 mg, 84%) 
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iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 2.16-2.25 (m, 
1H), 2.65-2.79 (m, 2H), 3.33-3.44 (m, 3H), 3.72 (m, 2H), 6.18 (br s, 1H), 
7.22-7.35 (m, 6H), 8.01 (br s, 1H). 

###gi 0 5 ut&mi 1 2) 

lOOi UT, 9 9 -efthtbtiLik&Qo 10 6 (51.8 mg, 0.124 

mmolk y a ]) K(0.5 mL), n-^f^T ^ ^(18.14 mg, 0.248 mmol) 

&&Xf b y =^f-^T % ^(18.8 mg, 0.186 mmoD^bs it^^ 1 1 2(400 mg, 68%) 

m NMR (300 MHz, CDCI3) 5 (ppm) : 0.92 (t, J = 7.1 Hz, 3H), 1.25-1.60 (m, 
4H), 1.29 (s, 9H), 1.33 (s, 9H), 2.16 (m, 1H), 2.69 (m, 2H), 3.25 (m, 2H), 3.67 (m, 
1H), 5.62 (br s, 1H), 7.23-7.34 (m, 5H), 7.94 (br s, 1H). 
#%0i!i 0 6 (fcfr4fel 1 3) 

###| lOOt mWZ. LT.ttftJ 9 9 TfWfcfbfc'f&fr* 10 6 (51.8 mg, 0.124 
mmol), ^*^rf- U frt a ]) K(0.5 mL) N 9 s9 n^^i/^T 5 ^(24.6 mg, 0.248 
mmol)*3 &Xfi h !) xf;l/7 ^ ^(18.8 mg, 0.186 mmol)i^, ik&to 1 1 3 (50 mg, 
81%)$r#fCo 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.05-1.50 (m, 6H), 1.28 (s, 9H), 1.33 (s, 
9H), 1.65-1.80 (m, 2H), 1.85-1.95 (m, 2H), 2.14 (m, IH), 2.65 (m, 2H), 3.37 (m, 
1H), 3.38 (m, IH), 5.50 (br s, IH), 7.10-7.38 (m, 5H), 7.93 (br s, IH). 
10 7 {\\&m 114) 

(0.588 g, 2.85 mmol)*3 «t Xfif-Hr*. % # A"<i? K(0.260 g, 2.85 mmol)^ ^ 4-* 

h 3fi/^fP7 31 y >=^± 5: ^7/W^^V(0.700 g, 88%)$r#fc 0 
Ig2 : m^M7 6©Ig3 tl^^l-bT, Jl|B-e#btLfc4-^7/^V 
fB7i; ^=^^-fe 5 #/W*;/>\ fc>tn>f7W o y K(0.549 mL, 4.45 mmol) 
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*3<fcT*tr y v^(0.431 mL, 5.34 mmoD^bx 1 1 4(318 mg, 64%)^r#fc„ 

iH NMR (300 MHz, CDCI3) 8 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.51-1.60 (m, 
1H), 2.10-2.30 (m, 2H), 2.44 (m, 2H), 3.03-3.17 (m, 1H), 3.68 (s, 3H), 7.20-7.36 
(m, 5H), 7.95 (br s, 1H). 
#%0U 0 8 {fc^m 1 1 5) 

99t ikl^iC UT S #%#J 10 7 -C# ktufcfb^ 1 1 4 (254 mg, 0.567 
mmolX Tk^ft^- b V V M70.0 mg, 1.75 mmolK tK(2 mL)*3 £1*^* / — M4 
mL)*»fc, 41^3 1 1 5(234mg,95%)^#fc 0 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65-1.75 (m, 
1H), 2.10-2.35 (m, 2H), 2.50 (m, 2H), 3.10-3.20 (m, IH), 7.23-7.35 (m, 6H), 7.92 
(br s, IH). 

#3H*J1 0 9 (fc&mi 1 6) 

###| lOOt mfikte IT, ###J 10 8 X*'&t>tlfcfc&m 115 (50.0 mg, 
0.115 mmolX M » y K(0.5 mLW8J;t*40%* ^7 $ * / —/V 

gi(5mL)^?), -ffc^l 1 6 (0.028 g, 55%)£r#fc„ 

*H NMR (270 MHz, CDCls) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.50-1.65 (m, 
IH), 2.21-2.35 (m, 4H), 2.80 (d, J = 4.8 Hz, 3H), 3.13 (m, IH), 5.71 (br s, IH), 
7.20-7.35 (m, 5H), 7.97 (br s, IH). 

###li 1 0 Wfrfrflbi 1 7) 

#%#] l 0 0 t mmt-VX. ###l 10 8 T#btbfcfk-^^I 1 1 5(51.5 mg, 
0.119 mmolK V A* 9 o V K(0.5 mL)*3 £t£ 4mol/L T J/^—T- ^ * y — 

/V^(5 mL)y5> £> „ 1 1 7 (0.024 g, 47%)3r#fc„ 

AP-MS (m/z) : 431 (M-l). 
###11 1 ltffcfrfcl 1 8) 

#%#| 7 6 3 £ Ut, ###) 8 8 (OTM 2 "C# bfrfc 2-0* ^ 

^^-/UT5:y) T-fe b 7m /^=^-fe$^/W^y ^(1.00 g, 3.49 mmolK 
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7k@^(659 juL, 6.98mmol)35£tffc?y ^(565 11 L, 6.98 mmoDd* h Vc&%0 1 
1 8 (302 mg, 26%)£r#fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 2.29 (s, 3H), 2.99 (s, 3H), 4.04 (d, J = 
14.0 Hz, IH), 4.55 (d, J = 14.0 Hz, IH), 7.30-7.41 (m, 5H). 
AP-MS (m/z) : 329 (M + +l). 
112 Uk&W 119) 

111 T^bttfcfb^^ 118 (10.6 mg, 0.0323 mmol)£THF(80 mL) 
i^MV, V* ^-7VT 5: / fc° y i^^(7.9 mg, 0.0646 mmol)*5 «fc t° y v^(7.8 n 
L, 0.0969 mmoD^Bt, 0 e C^*PUfc o r^ttV^^/^ p ]) K(20 az 
L, 0.162 mmol)£;bP;U 0 t CT«5^S#t> JE^^T?4^m#Ufc„ £OS«- 

TK^^t^i moi/L ^srjp^., mm^f-^mmvt^o mmm&MMm-r hvv 

>VJ*/* ? / -/U=12/ / l)^Mi~a ^ t \ZL £ V , 1*b^ 119 (5.3 mg, 40%)& 

iH-NMR (270 MHz, CDCI3) 8 (ppm) : 1.27 (s, 9H), 2.32 (s, 3H), 2.95 (s, 3H), 
3.98 (dd, J = 5.2, 14.0 Hz, IH), 4.60 (dd, J = 8.1, 13.9 Hz, IH), 5.40 (m, IH), 
7.29-7.40 (m, 5H), 8.11 (br s, IH). 

###!ii 1 3 ofb-a^i 2 0) 

##^J8 8<Dlim2X^htltc2- (^f;V7;U*^;V7 5/ ) Ttb7x; 
i/=^;rt 5; #/W^y ^(300 mg, 1.05 mmol)3rTHF(18 mL)^#?U DMAP 
(641 mg, 5.25 mmol):*3 £ fcV* n /i^ n y K(0.13 mL, 1.1 mmol)£r;&P*u 
^#Lfc 0 3€fc. 1 «PW«. 2 Np^^ld, IrMtlX'***** » !> K(0.065 mL, 
0.53mmol)£*P?U ^fr^T 3.6 I^M«t#Lyto SJES?Rlt7K«rJP^, flfcfcc^-e 
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/\s=2o/i)T*mm-tz> rttiu, \\&m 1 2 0 (88 m g , 22%)&#;fc„ 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.34 (s, 9H), 2.96 (s, 3H), 4.06 (dd, J = 
6.2, 13.7 Hz, 1H), 4.19 (br s, 2H), 4.58 (dd, J = 7.0, 13.7 Hz, IH), 5.20 (t, J = 6.4 
Hz, IH), 7.27-7.55 (m, 5H). 
AP-MS (m/z) : 371 (M + +l). 

##0!ll 1 4 tffc#4fel 2 1) 

6 -Zfn^^^y-Z/WH&GS mg, 2.41 mmol)£r^ n a ^ # ^(15 mL)K:&£FU 
U;^n!) K(6.28 mL, 3.2 mmoDSrJPx., MM."? 2 R#I?Q^#LfCo RJ^tt 

#^ttfcfb^ 1 2 0 (297 mg, 0.802 mmol)*5 <tT^f y ^(0.20 mL, 2.4 mmol) 

^ * y -,W=30/l)Ti#§H-5 ri}a<9, 12 1 (315 mg, JR* 72%)£# 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.32 (s, 9H), 1.50 (m, 2H), 1.67 (m, 2H), 
1.86 (q, J = 6.7 Hz, 2H), 2.34 (t, J = 7.3 Hz, 2H), 2.98 (s, 3H), 3.40 (t, J = 6.6 Hz, 
2H), 3.99 (dd, J = 5.2, 13.6 Hz, IH), 4.63 (dd, J = 8.2, 13.6 Hz, IH), 5.24 (dd, J = 
5.5, 7.9 Hz, IH), 7.26-7.38 (m, 5H), 8.40 (br s, IH). 
AP-MS (m/z) : 547 (M + +l). 
##0!J1 1 5 (fc&Ml 2 2) 

#%0ijl 1 4-e#t>ttfc'fb^^l 2 1 (315 mg, 0.575 mmol)£r, N, N-v 5 ^^ 
;l/*;VA7 5; K(9.5 mL)fc$&#?U, Ti?ik1~ V V V A(187 mg, 2.88 mmoD^P^., 

ftimti- h v v&ykmmxmfrv, mourn-*- h v ^^^m\^it 0 mm&u&m 
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\k&m 12 2 (211 mg, JRs^ 72%)3r#fc 0 
iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.32 (s, 9H), 1.42 (m, 2H), 1.55-1.74 (m, 
4H), 2.35 (t, J = 7.3 Hz, 2H), 2.97 (s, 3H), 3.28 (t, J = 6.7 Hz, 2H), 4.13 (dd, J = 
7.2, 14.3 Hz, IH), 4.63 (dd, J = 8.3, 13.5 Hz, 1H), 5.21 (dd, J = 5.2, 8.0 Hz, IH), 
7.26-7.38 (m, 5H), 8.37 (s, IH). 
AP-MS (m/z) : 510 (M++1). 
#%0!J1 1 6 (it&mi 2 3) 

###ll 1 5~Z%b*ltz.ik&yo 1 2 2(23.6 mg, 0.0463 mmol)^THF(1.0 
mL)\Z.W$ I, Ml 7 ^ 7 j ^(36.4 mg, 0.139 mmol)£r#tl;i N ^&T^ 25 

&#Et?tJf n-r b^77^H^ b o ^ / -;w/7^-7 =5/ 
0.8/0.2)-C*»-r 6 £ t t-<fc <9 , 12 3 (7.1 mg, IR* 32%)Sr#fc„ 

iH-NMR (270 MHz, CDCI3) 6 (ppm) : 1.31 (s, 9H), 1.47 (m, 2H), 1.57 (m, 2H), 
1.70 (m, 2H), 2.39 (m, 2H), 2.82 (m, 2H), 2.97 (s, 3H), 3.95 (d, J = 13.7 Hz, IH), 
4.14 (br s, 3H), 4.65 (d, J = 13.5 Hz, IH), 7.24-7.35 (m, 5H). 
AP-MS (m/z) : 484 (M + +l). 

117 Ut&M 12 4) 

116 X*&tb3ntii4k&m 1 2 3(5.0 mg, 0.010 mmoD&v^ n n * ? is 
(0.4 mL)fc$g#?U if y ^(0.0025 mL, 0.031 mmol)*5J:tJ ? ^bT-fe^/H0.0015 
mL, 0.021 mmoD^Px., MM.-? 0.8 R#R9&# Lfc S^^tKStAP^.^ Hflfc*? 1 

A/;* * / -^=20/l)-e*i^i-S r £: K X K> . ifr&Qo 12 4 (3.9 mg, JR* 72%) 
*H NMR (270 MHz, CDCls) 5 (ppm) : 1.32 (s, 9H), 1.37 (m, 2H), 1.53 (m, 2H), 
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1.69 (m, 2H), 1.98 (s, 3H), 2.39 (t, J = 7.4 Hz, 2H), 2.97 (s, 3H), 3.24 (m, 2H), 
3.98 (dd, J = 5.2, 13.6 Hz, 1H), 4.64 (dd, J = 8.2, 13.5 Hz, 1H), 5.22 (dd, J = 5.4, 
8.2 Hz, 1H), 5.68 (m, 1H), 7.24-7.38 (m, 5H), 9.08 (s, 1H). 
FAB-MS (m/z) : 526 (M + +l). 
###11 1 8 Uk&tol 2 5) 

X©1 : ##0!|ltf>Xgl i»Lt, 3' -t Kn^VTi? V7.^J ^(279 
mg, 2.05 mmol)*5 <fct£4 —x&ASf-lr 3 *. % K(242 mg, 2.03 mmol^b, 

3 > _ t Kn *r*/T^ h7x/ 4 -^fvl^^-fe $ #/W^y ^(342 mg, 70%) 

7 V=4-^/W^^-fe5:^/W^y>'(200 mg, 0.843 mmol), $§tK@^(260 
mg, 2.53 mmol):fc5<J:tf ^(108 j«L, 1.34 mmol)d^> 1 2 5(90 mg, 

60%)£#fc o 

iH NMR (270 MHz, CDCla) d(ppm) : 1.34 (t, J = 8.4 Hz, 3H), 2.26 (s, 3H), 2.28 
(s, 3H), 2.29 (s, 3H),2.35 (s, 3H), 3.40 (br s, 2H), 6.71 (br s, 1H), 7.05 (d, J = 8.5 
Hz, 1H), 7.40 (d, J = 8.5 Hz, 1H), 8.02 (br s, 1H). 
gMf^Jl 1 9U£&tol 2 6) 

65 t mWkfc It, 118 *C#k*L;fcflrfMfe 1 2 5 (187 mg, 0.515 

mg). * ? J — M10 mL)*5 ZXf&BSt* V V -M1.00 g, 7.24 mmol)^^ > 
1 2 6 (81 mg, 49%)$r#fc 0 

iH NMR (270 MHz, CDCls) d(ppm) : 1.36 (t, J = 8.4 Hz, 3H), 2.15 (s, 3H), 2.27 
(s, 3H),2.31 (s, 3H), 3.38 (br s, 2H), 6.65 (br s, IH), 7.02 (d, J = 8.3 Hz, IH), 
7.43 (d, J = 8.3 Hz, IH), 8.13 (br s, IH). 

##08 1 2 0 tffr&fcl 2 7) 

6 6 T*# *>fl1ttt&to 6 9 (50.5 mg, 0.172 mmoDlrv?^ P u ^ * >-(0.5 
mDl^lfc. iO^tlC b y ^7VT K ^(17.4 mg, 0.172 mmolK *^vW 
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y^T*— h(13.6 juL, 0.172 mmoD^riPx., ^t@.-C12R#f^#bfc:„ SJ&i&fcl 

* o h y =7 y J — n n A/;* ? J — A'/7K=90/10/1)-C*it 
$^"5 - £ J: 9 x it^-m 1 2 7 (53.3 mg, 85%)*#f-o 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.21 (t, J = 7.0 Hz, 3H), 2.09 (s, 3H), 2.22 
(s, 3H), 2.35 (s, 3H), 3.31 (m, 2H), 5.03 (br s, 1H), 7.06 (br d, J = 8.4 Hz, 1H), 
7.24-7.35 (m, 3H), 8.41 (br s, 1H). 
12 1 (it&m 12 8) 

7 6 ©Ig3 t mWiZ. tt, 5 9 (Dig 1 -C#£>*Vfc 3 ' -tKo 

^v^T-fe f7x7 i^^-fe^jfr/W^^SSB mg, 1.90 mmol), M.\M V^f^V 
M1.56 mL , 7.60 mmol)*3 J: X$ fcT y v^(721 mg, 9.12 mmol)*^, 12 8 

(500 mg, 63%)£r#fc 0 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.09 (d, J = 6.8 Hz, 3H), 1.10 (d, J = 6.8 
Hz, 3H), 1.21 (d, J = 6.8 Hz, 3H), 1.22 (d, J = 6.8 Hz, 3H), 1.29 (d, J = 7.3 Hz, 
6H), 2.34 (s, 3H), 2.51 (m, 1H), 2.78 (m, 1H), 3.18 (m, 1H), 7.00 (br d, J = 7.3 
Hz, 1H), 7.13 (br s, 1H), 7.25-7.33 (m, 2H), 7.93 (br s, 1H). 
#%#]1 2 2 M&Qll 2 9) 

###16 5 tmm^VX, ###J1 2 1 T?#b*WMb^l 2 8(420 mg, 1.00 
mmoDSS £TJ^m# V VM1.0Q g, 7.24 mmoDd^, 4k&%d 1 2 9(298 mg, 85%) 

iH NMR (270 MHz, CDCb) 8 (ppm) : 1.11 (d, J = 7.0 Hz, 3H), 1.12 (d, J = 7.0 
Hz, 3H), 1.22 (d, J = 7.0 Hz, 3H), 1.23 (d, J = 7.0 Hz, 3H), 2.23 (s, 3H), 2.51 (m, 
IH), 3.20 (m, IH), 5.60 (br s, IH), 6.63 (br d, J = 7.3 Hz, IH), 6.85 (br s, IH), 
6.94 (br d, J = 7.9 Hz, IH), 7.15 (br t, J = 7.9 Hz, IH), 8.00 (br s, IH). 

#%0iji 2 3 ut&m 1 3 0) 
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Tir h7x/ V= ^± ^ # A"< y ^(253 mg, 1.11 mmolX t^< n ^ ^ »!) K 
(546 nL, 4.44 mmol,)*5.i;TJ*t: 0 ]) i^(389 mL, 4.80 mmol)/5^, ftfrtt 1 3 O 
(389 mg, 88%)£#fc 0 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.27 (m, 2H), 7.35-7.43 (m, 2H), 7.95 (br s, 1H). 

0mm 124 ut&to i3i) 

7 6 ©I@ 3 £ UT, 5 3 ©Ig 1 X'&hthK. 2 ' - ^ P a 

T-fe f 7 7 ^=^^-fe 3:^7 /W^>-(400 mg, 1.89 mmolX 
(594 juL, 5.67 mmol,)*5 .fctffcT U i^(538 mg, 6.80 mmol)^b, it^^dl 3 1 
(389 mg, 86%)$r#fc 0 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.10 (d, J = 6.6 Hz, 3H), 1.12 (d, J = 6.6 
Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H), 1.25 (d, J = 6.9 Hz, 3H), 2.39 (s, 3H), 2.52 (m, 
1H), 3.18 (m, 1H), 7.22-7.28 (m, 2H), 7.37-7.45 (m, 2H), 7.96 (br s, 1H). 
###!1 2 5 Ut&mi 3 2) 

X@l : ^liWdbT, 1- rc^ 

/ V(630 mg, 3.07 mmol)*3«t^^-fe 3 K(281 mg, 3.07 mmol)/&>£>. 

1- (5-7n^-2-fx^) a^^y ^=^-^-fe^^/W^y^(7.33mg, 86%) 

^zcn/V) J V=^-fe ^ # 71^/^(2.11 mg, 0.758 mmol)*3 £ t«?Kg^ 
(10 mL)/&>£>, ffc^ 1 3 2 (158 mg, 58%)£#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.15 (s, 3H), 2.19 (s, 3H), 2.36 (s, 3H), 
6.84 (br s, IH), 6.86 (br s, IH), 8.29 (br s, IH). 

##0!)1 2 6 Uk-Bi-yol 3 3) 

Igl : ###I1<DX@1 ^P^-b-C, 1- (3-:/n^- 2-^^/w) ^ 
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7^(108 mg, 0.388 mmol)*5«J:tJ ? ^^-fe 5: K(36.5 mg, 0.399 mmol)/^ 

1- (3-^n^-2-^^/v) ^/ :/=^ir^#/w^:/£#fco 
Ig2 :#%^Jl<^X^2i:^{cbT, _h|B-C#b*l/fc 1 - ( 3 -zfn^r- 2 - 
=f-^~;v) x^;v= 5: # /W* y X TJ^tKBT^UO mL)^ b > it^m 
1 3 3 (139 mg, 99%)3r#fc 0 

m NMR (270 MHz, CDCls) d(ppm) : 2.04 (s, 3H), 2.14 (s, 3H), 2.27 (s, 3H), 6.96 
(br s, 1H), 7.07 (br s, 1H), 9.08 (br s, 1H). 

mmmi 2 7 1 3 4) 

X@l :#%^Jl(DltU»tt, 1- (3-^an-2-fx=/l,) 
/ ^(137 mg, 0.853 mmol)*5 £TJ^3-fe 5 K(78 mg, 0.853 mmol)#>£>> 

1- (3-^on-2-fx=;V) J V=^"fe ^ #/W^yV£:#fc„ 
X^2 : ##{f!ll©I@2i:»tt, ±fEt?#£>*Xfc 1 - (3-^on-2- 
; i/=^sfr-t 5# /w^y^*3j;^7K^^(10mL)^bs to-g^fe 

1 3 4(158 mg, 58%)£T#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.43 (s, 3H), 
6.89 (d, J = 5.3 Hz, 1H), 7.18 (d, J = 5.3 Hz, 1H), 8.28 (br s, 1H). 

#3%#iji 2 8 Ofb-B-^J 1 3 5) 

X©1 : #^Jl(Z)Igl il^iltCbT^ 1- (3-^x2x2-2-^^=^/^) ^9 
/ ^(92.9 mg, 0.578 mmol)*3<fctJ ? ^^-fe ^ ^/W^i? K(52.9 mg, 0.578 mmol)^ 
1- (3-^an-2-fx=;l/) / ^=^^-fe 5: jl A"**S >-(96.1 mg, 

71%)£r#fc 0 

Ig 2 : #f^J 7 6 ©It 3 i: Pile tt ^ X!B-e#ib*T/fcl - (3-^nn- 

2 -^m^/V) V=^^-fe ^ #/W^yV(86.9 mg, 0.372 mmolK 

/l^ n y K(138 jtzL, 1.12 mmol)*3 £TJ*fc° U i/>-(108 jzL, 1.34 mmoD^b^ 'fb-^ 
m 1 3 4 (90 mg, 60%)£r#fc„ 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.33 (s, 9H), 1.35 (s, 9H), 2.43 (s, 3H), 
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6.90 (d, J = 6.3 Hz, 1H), 7.20 (d, J = 6.3 Hz, 1H), 7.97 (br s, 1H). 
12 9 13 6) 

###J 1 1 ■V&bfotz.fc'&m 1 4(41 mg, 0.17 mmoDSrT-fe h= h V M0.5 
mL)l^i5|b, i?-ter t -zf^/^J^/^-T— h (0.114 mg, 0.522 mmol)*5<fc 

DMAP(43 mg,' 0.35 mmol)£#[l;L, 1 «fWH»#Ufc. R£3Kte*«rJD*.* 

o a ^ / -;w=20/l)-eilt 5 r i J; 9, ik&Ml 3 6(24 mg, 

41%)£#fc 0 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.47 (s, 9H), 2.21 (s, 3H), 2.40 (s, 3H), 
7.14-7.48 (m, 6H). 
AP-MS (m/z): 334 (M-l). 
##0111 3 O (ft&mi 3 7) 

1 1 T*%btl1tfc&Vo 1 4(74 mg, 0.31 mmol)£:PMF(2 mDMft, 
60%*^^- h V !7A(50 mg, 1.3 mmol)*5«tTJ ? v ? ^ ^vK*7/W<*>f /V^ n!J K 
(0.116 mL, 1.26 mmoD^rJn^, SflTf 1 B$|ta&#Ufc„ KJc£Jfctezk&2fll*.* M 

*/-/W=40/l, ^CV N "C@^|^3i^ : */l^/ n ^^i^i / = = 3/l)"C>fi!fii£''f~ 
5 - £ \Z X *) . \Y&m 1 3 7 (44 mg, 46%)$r#fco 

iH NMR (270 MHz, CDCls) 6 (ppm) : 2.23 (s, 3H), 2.37 (s, 3H), 3.00 (s, 6H), 
7.20-7.45 (m, 5H). 
AP-MS (m/z): 307 (M + +l). 
gM£0Jl 3 1 Ut&mi 3 8) 

Igl : J|>M(II)(130 mg, 0.583 mmoD&Ti-r h~ h V M5A mL)\z.f&MVs tK 
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JftTffiffiBfc t e r t mL, 0.78 mmoD^PX, 10 #f^# Ufc^, 

1 1 "C#b^fcfb#^ 1 4(180 mg, 0.486 mmol)&#P;ix ld# 

= l/18)T?»i4i-5 d fc«fc 9 , 3 -T-fe^- 5 -^a^e- 2 ^VV- 2 - 

:7^=-/W-l, 3, 4 -^Ti?TV ^(145 mg, 84%) £r#fc 0 

X©2 : _h|aT-#b^xfc 3 — T*fe^7l'- 5 -zfvt- 2—*7'A'- 2-7 

3, 4 - f T^T !J ^(50 mg, 0.17 mmol)^v?^ c o ^ ^ ^(0.5 mL){C^ 
fi?U y v 5 ^(0.033 mL, 0.33 mmol)l:JDx.^ 20 #|KJfll#Lfc:, 

jj:jRfcfc^<JJ i^(0.165 mL, 1.67 mmoDSriP*.* I^t&^tr 5.5 B^flB^Lfco S 

V -if 77 4 n o w £ J: 9 , 1 3 8 (12 mg, 24%)3r 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.60 (m, 6H), 2.25 (s, 3H), 2.40 (s, 3H), 
3.24 (m, 4H), 7.20-7.39 (m, 3H), 7.45 (m, 2H). 
AP-MS (m/z) : 304 (M++1). 
###1 13 2 13 9) 

131 (oxm 2 1 mmiz lt, ###1 131 ox© 1 -v&btiit 3 -r* 

f;l/-5-^o ; E-2-^f^-2-7s=/l/-l ) 3, 4-f7^7D ^(61 mg, 
0.20 mmol)*3 £1^4 ^vVfc^y v^(0.483 mL, 4.08 mmol)^f), 1 3 

9(38 mg, 59%)£r#fCo 

iH NMR (270 MHz, CDCla) 8 (ppm) : 0.96 (d, J = 6.4 Hz, 3H), 1.25 (m, 2H), 
1.44-1.71 (m, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 2.88 (m, 2H), 3.61 (m, 2H), 
7.20-7.49 (m, 3H), 7.46 (m, 2H). 
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AP-MS (m/z) : 318 (M + +l). 

&mmi 3 3 1 4 0) 

111 •VUfhthtz.lt&go l l 8(50 mg, 0.15 mmoDSri^ cn^^(2 
mL)t^i U t:" !J ^(0.031 mL, 0.38 mmol)*5 «k tf^=*"^ 7 As 9 n y K(0.053 
mL, 0.38 mmol)5rJnx:^?aT*2.5 B#W^#L-;fc 0 JEl-SJS^^ t° y v^(0.012 mL, 
0.15 mmol)*5 J; ^=¥^7 <4 A>9 n y K(0.021 mL, 0.15 mmoD^Dx., HOti^"? 

r £ \Z. £ t> . 1 4 0 (52 mg, 80%)&#fCo 

iH NMR (270 MHz, CDCls) 6 (ppm) : 0.90 (t, J = 6.6 Hz, 3H), 1.22-1.41 (m, 
4H), 1.64 (m, 2H), 2.31 (s, 3H), 2.32 (t, J = 7.5 Hz, 2H), 2.96 (s, 3H), 3.98 (dd, J 
= 5.4, 13.9 Hz, 1H), 4.60 (dd, J = 8.1, 13.9 Hz, 1H), 5.38 (dd, J = 5.4, 8.1 Hz, 
1H), 7.20-7.44 (m, 5H), 8.02 (s, 1H). 
AP-MS (m/z) : 427 (M++1). 

iMtm 3 4 ut&mi 4 1) 

#%#]1 3 3 kmWkfcVX^ #Mf#!ll 1 lt-#f)ilfdb^l 1 8(100 mg, 
0.305 mmolK t° V v^(0.062 mL, 0.78 mmol)*5 £Z£9 u b / 4^9 n y K(0.075 
mL, 0.78 mmol)frb, ik&%) 1 4 1 (22 mg, 18%)£r#fc 0 

iH NMR (270 MHz, CDCla) 6 (ppm) : 1.91 (dd, J = 1.7, 7.0 Hz, 3H), 2.32 (s, 
3H), 2.97 (s, 3H), 3.99 (dd, J = 5.6, 13.9 Hz, IH), 4.61 (dd, J = 7.6, 13.9 Hz, IH), 
5.51 (dd, J = 5.6, 7.6 Hz, IH), 5.86 (dd, J = 1.7, 15.2 Hz, IH), 7.03 (dd, J = 7.0, 
15.2 Hz, IH), 7.22-7.41 (m, 5H), 8.49 (s, IH). 
AP-MS (m/z) : 397 (M + +l). 

###ui 3 5 ut&yoi 4 2) 
##0U 3 3 tmwkfcvx, mnmi 1 lx^btit^t^-mi 1 8 (50 mg, 0.15 
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mmolX V ^^(0.062 mL, 0.76 mmol)*3 £t£v-^ u ^n/^^ A-7}?~/l^ n y 
K(0.070 mL, 0.76 mmol)d^ N 4b#^ 1 4 2(42 mg, 70%)$r#fc o 
iH NMR (270 MHz, CD3OD) 6 (ppm) : 0.87-0.98 (m, 4H), 1.77 (m, 1H), 2.28 (s, 
3H), 3.01 (s, 3H), 3.97 (d, J = 14.0 Hz, IH), 4.55 (d, J = 14.0 Hz, 1H), 7.22-7.42 
(m, 5H). 

AP-MS (m/z) : 397 (M + +l). 

13 6 Ut&m 14 3) 

133 1 m%kfc u-r , in r*# htit^t^ 1 1 8 (so mg, 0.24 

mmolK t° y ^(0.069 mL, 0.85 mmol)*5 XXf- 2 -Ti? h 3f W V ^ y n 
y K (0.12 mL, 0.85 mmol)^^ N ih&%0 1 4 3 (24 mg, 22%)£r#fc 0 
iH NMR (270 MHz, CDCk) 8 (ppm) : 1.65 (s, 3H), 1.67 (s, 3H), 2.15 (s, 3H), 
2.32 (s, 3H), 2.97 (s, 3H), 3.99 (dd, J = 5.5, 14.0 Hz, IH), 4.61 (dd, J = 8.1, 14.0 
Hz, IH), 5.39 (dd, J = 5.5, 8.1 Hz, IH), 7.29-7.46 (m, 5H), 8.53 (s, IH). 
AP-MS (m/z) : 457 (M + +l). 
#%0!11 3 7 4 4) 

13 6 -Vnibfttcik&m 1 4 3 (21 mg, 0.045 mmol)&^ ? J — MXA 
mL)*5 £tf7k(0.8 mL)<D^^Kl$$?U f-^Mll mg, 0.45 mmol)£ 

M*.. mux- 3.5 mmmwvtco ^mm^^m^ mm^^xmmvtz. 0 mm 
m^m^mt-r h y ^atk^w-c^u m^mm-r h v u mm*u 

DX~ffiM~rZ> - t IH £ «9 , flfrg^ 1 4 4 (11 mg, 56%)£r#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.44 (s, 3H), 1.48 (s, 3H), 2.32 (s, 3H), 

2.85 (br s, IH), 2.97 (s, 3H), 3.98 (dd, J = 5.6, 13.9 Hz, IH), 4.63 (dd, J = 7.8, 

13.9 Hz, IH), 5.53 (dd, J = 5.6, 7.8 Hz, IH), 7.25-7.42 (m, 5H), 9.36 (s, IH). 

AP-MS (m/z) : 415 (M + +l). 

##0U 3 8 (ft^l4 5) 
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i 3 3 1 mmz. u-c. in -e&z>frit{t&® 1 1 8 (50 mg, 0.15 

mmolK XV ^(0.031 mL, 0.38 mmol)*5<J:TJ^ h^->7tW n y KC0.035 
mL, 0.38 mmoUd* h ^ 1 4 5 (53 mg, 86%)£#fc 0 

iH NMR (270 MHz, CDCU) 8 (ppm) : 2.32 (s, 3H), 2.96 (s, 3H), 3.49 (s, 3H), 
4.00 (s, 2H), 4.00 (dd, J = 5.8, 13.9 Hz, 1H), 4.61 (dd, J = 7.8, 13.9 Hz, 1H), 5.46 
(dd, 

J = 5.8, 7.8 Hz, 1H), 7.25-7.44 (m, 5H), 8.94 (s, 1H). 
AP-MS (m/z) : 401 (M + +l). 
##0!J 13 9 {\Y&m 14 6) 

##001 3 3 t mfikte UT, ##0!)1 1 l-CWfetV^fc-d-Wl 1 8(100 mg, 
0.305 mmolK t? ]) v J >'(0.062 mL, 0.76 mmol)*3 ZTf-? nuT^A*? PDF 
(0.061 mL, 0.76 mmol)^?>> ik&Vtl 1 4 6(105 mg, 85%)$r#fc 0 
iH NMR (270 MHz, CDCls) 5 (ppm) : 2.34 (s, 3H), 2.97 (s, 3H), 4.02 (dd, J = 
5.6, 14.0 Hz, IH), 4.11 (d, J = 15.9 Hz, IH), 4.18 (d, J = 15.9 Hz, IH), 4.62 (dd, 
J = 7.8, 14.0 Hz, IH), 5.28 (dd, J = 5.6, 7.8 Hz, IH), 7.22-7.43 (m, 5H), 8.87 (s, 
IH). 

AP-MS (m/z) : 405 (M + +l). 

iMf#!)l 4 0 Ut&Ml 4 7) 

13 9 ■V&bthtz.fc&yd 1 4 6 (50 mg, 0.12 mmol)^ * J —Ml mL) 
fciSSfcPU 50%^^ W ^ VtK^(0.033 mL)£*P;t. ^fflT? 1 l$f!B&#Lfc„ 

mz.Rj&m\z- 50%^^ f;>7 5: ^tk^(o.o33 mD^i^ i^iaarc 1.5 mmwtw 

f^nvh^77^-(^nn *;l/i^/7 1 h V =l/l)T«t 5 r t i ^ it 
&m 1 4 7(20 mg, 39%)£r#fc 0 

iH NMR (270 MHz, CDCls) 8 (ppm) : 2.34 (s, 3H), 2.38 (s, 6H), 2.96 (s, 3H), 
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3.06 (d, J = 17.3 Hz, 1H), 3.10 (d, J = 17.3 Hz, 1H), 4.00 (d, J = 13.9 Hz, 1H), 
4.61 (d, J = 13.9 Hz, 1H), 5.36 (br, 1H), 7.25-7.41 (m, 5H). 
AP-MS (m/z) : 414 (M + +l). 

14 1 (Ak-Bt® 14 8) 
#%0iJ 133i mmK UT, #%#J 111 "Zfthtlltik&to 1 1 8 (297 mg, 
0.903 mmolK t° V ^^(0.183 mL, 2.26 mmol) *5 «fc 4 — u o sft/W* /^) 
* ^/K0.312 mL, 2.26 mmol)^^ £> . it&m 1 4 8 (304 mg, 74%)£r#fc e 
iH NMR (270 MHz, CDCla) 5 (ppm) : 2.00 (m, 2H), 2.32-2.56 (m, 4H), 2.34 (s, 
3H), 2.99 (s, 3H), 3.71 (s, 3H), 4.01 (dd, J = 5.4, 13.9 Hz, 1H), 4.63 (dd, J = 7.9, 
13.9 Hz, 1H), 5.45 (m, 1H), 7.21-7.49 (m, 5H), 8.54 (s, 1H). 
AP-MS (m/z) : 457 (M + +l). 
#%0ijl 4 2 iAY&m 1 4 9) 

1 3 7 1 Iridic lt, ###y 141 -cm^tit^t^ 1 4 8(262 mg, 

0.573 mmol)%7K^y tK?P^I(206 mg, 4.91 mmoir^SLfc^, RJ& 

«m*33 £T$ 0.5 mol/L m.Wi&Mz-, ?vu Jh/VA t * 9 / — A^©ft&«jBtT?l*U 

tfvU^/^ * / -/V=48/7)T?»»i-r S ZkKZQ. it&m 1 4 9 (222 mg, 88%) 

iH NMR (270 MHz, CD3OD) 6 (ppm) : 1.89 (m, 2H), 2.28 (s, 3H), 2.33 (t, J = 
7.3 Hz, 2H), 2.43 (t, J = 7.5 Hz, 2H), 3.01 (s, 3H), 3.99 (d, J = 14.0 Hz, IH), 4.56 
(d, 

J = 14.0 Hz, IH), 7.20-7.45 (m, 5H). 
AP-MS (m/z) : 441 (M -l). 
m^mi 4 3 Ub&Wl 5 0) 

14 2 1?# h tlfcit&Va 1 4 9 (83 mg, 0.19 mmol)£r 1, 
*^(3.2 mD&C^U mDtti, 60^ 2.5 WIRHWUfc, 

161 



WO 2004/092147 



PCT/JP2004/005489 



* / -^=20/l)-t?MSSi- Z> ?K \*&m 1 5 0 (61 mg, 76%)&#fc„ 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.09 (m, 2H), 2.29 (s, 3H), 2.80 (t, J = 6.5 

Hz, 4H), 3.05 (s, 3H), 3.95 (dd, J = 3.7, 13.9 Hz, IH), 4.82 (dd, J = 9.6, 13.9 Hz, 

1H), 5.70 (dd, J = 3.7, 9.6 Hz, IH), 7.29-7.47 (m, 3H), 7.58 (m, 2H). 

AP-MS (m/z) : 425 (M + +l). 

#%#| 14 4 15 1) 

###11 3 3 tmm^\^x, m^mi 1 ix»m>b3nt^t&mi 1 saoo mg, 

0.305 mmolk bT V ^(0.062 mL, 0.76 mmol):fc3 £T$4 -zfn^Zf*? P/^oy K 
(0.088 mL, 0.76 mmo\)frh, 15 1 (113 mg, 78%)&#fc 0 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 2.20 (m, 2H), 2.31 (s, 3H), 2.55 (t, J = 6.9 
Hz, 2H), 2.96 (s, 3H), 3.47 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, IH), 
4.61 (dd, J = 7.9, 13.9 Hz, IH), 5.37 (dd, J = 5.5, 7.9 Hz, IH), 7.23-7.42 (m, 5H), 
8.18 (s, IH). 

AP-MS (m/z) : 476 (M-l). 
###U 4 5 5 2) 

##0ijl 4 4"T?#t>ftfc{fc'£ifel 5 1(70 mg, 0.15 mmol)£DMF(1.8 mL)C 
^jS?U 60%7K^{k^ hV VM9 mg, 0.2 mmoD^Px., £MX' 2 B#MJJH$U;fc. 

1 5 2(51 mg, 88%)£r#fc„ 

iH NMR (270 MHz, CDCls) 8 (ppm) : 2.20 (m, 2H), 2.35 (s, 3H), 2.57 (m, 2H), 
2.95 (s, 3H), 3.93 (m, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, IH), 4.61 (dd, J = 8.1, 13.9 
Hz, IH), 5.33 (dd, J = 5.5, 8.1 Hz, IH), 7.25-7.44 (m, 5H). 
AP-MS (m/z) : 397 (M-+1). 
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1 4 6 Ut&yol 5 3) 

##00 i 3 3 1 mm\z ut, m x^^titiit^m us uoo mg , 

0.305 mmolk tf V ^^(0.087 mL, 1.1 mmol)*5 £ U 5 - ^ n W y /V^ n y K 
(0.143 mL, 1.07 mmol)*^, fb£4fe 1 5 3 (120 mg, 80%)£r#fc o 
iH NMR (270 MHz, CDCls) 5 (ppm) : 1.75-1.98 (m, 4H), 2.31 (s, 3H), 2.36 (t, J 
= 7.0 Hz, 2H), 2.96 (s, 3H), 3.40 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 
1H), 4.61 (dd, J = 7.9, 13.9 Hz, 1H), 5.40 (dd, J = 5.5, 7.9 Hz, 1H), 7.23-7.42 (m, 
5H), 8.22 (s, 1H). 
AP-MS (m/z) : 491, 493 (M + +l). 
14 7 15 4) 

01! 1 4 5 £ LT> 14 6 t?# h^fc^m 1 5 3 (60 mg, 0.12 

mmol)*5<fctF 60%7K^t:^ b ]) V Ml mg, 0.2 mmol)^£>> ik&Qa 1 5 4(36 mg, 
72%)&#fc„ 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.81-2.02 (m, 4H), 2.36 (s, 3H), 2.54 (m, 
2H), 2.94 (s, 3H), 3.85 (m, 2H), 3.95 (dd, J = 4.8, 13.8 Hz, IH), 4.56 (dd, J = 8.4, 
13.8 Hz, IH), 5.41 (dd, J = 4.8, 8.4 Hz, IH), 7.25-7.41 (m, 5H). 
AP-MS (m/z) : 411 (M + +l). 
##0ijl 4 8 Ut&Vdl 5 5) 

###J1 3 3 £P$HCUT, ##031 1 lT#k*Wbfb£*l 1 8 (99 mg, 0.30 
mmolK t°y ^(0.061 mL, 0.75 mmol)*5<tTJ ? 6 -^o^t;^;^ n ]} K 
(0.115 mL, 0.754 mmoD^bv 1 5 5 (122 mg, 80%)£r#fc o 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.40-1.77 (m, 4H), 1.87 (m, 2H), 2.31 (s, 
3H), 2.35 (t, J = 7.4 Hz, 2H), 2.96 (s, 3H), 3.40 (t, J = 6.6 Hz, 2H), 3.99 (dd, J = 
5.4, 14.0 Hz, IH), 4.60 (dd, J = 7.9, 14.0 Hz, IH), 5.36 (dd, J = 5.4, 7.9 Hz, IH), 
7.20-7.43 (m, 5H), 8.06 (s, IH). 
AP-MS (m/z) : 505, 507 (M + +l). 
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###1 14 9 15 6) 

1 4 5 £ mm\Z U-C, 148 T*#£>*lfc>fb£-$5 l 5 5 (63 mg, 0.12 

mmol)*5J;TJ ? 60%7K^^ b P * -M7 mg, 0.2 mmol)d^ % 1 5 6(17 mg, 

32%)^r#fc„ 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 1.55-1.78 (m, 6H), 2.19 (s, 3H), 2.68 
(m, 2H), 2.95 (s,3H), 3.87 (dd, J = 7.9, 13.7 Hz, 1H), 4.12 (m, 2H), 4.29 (dd, J = 
5.6, 13.7 Hz, 1H), 7.20-7.41 (m, 6H). 
AP-MS (m/z) : 425 (M + +l). 

5 0 (ik&bl 5 7) 

9 2 htltiik&to 9 9 (1.50 g, 3.21 mmol)^ f J — M80 mL)l^ 
AJU 50 < C*CjMMb***'2- h V ^^(1.21g,32.0mmol)^#^^n^Ls mMMl? 

"CflMK-r 5 - t J: 9 , 1 5 7 (0.26 g, 21%)^r#fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.31 (s, 9H), 2.62 (m, 1H), 2.94 (s, 3H), 
3.22 (m, IH), 3.41 (m, IH), 3.61 (m, IH), 4.21 (s, 2H), 4.79 (m, IH), 7.19-7.38 
(m, 5H). 

AP-MS (m/z): 385 (M + +l). 

15 1 ift&m 15 8) 

1 3 3 £ mUlZ- LT> &3sM 15 0 "T*ftt>in1ttt&& 1 5 7(97 mg, 0.25 
mmol), tr D ^(0.051 mL, 0.63 mmol)*5 <£ 4 --fxi^-f=f- !);^d!) K 
(0.073 mL, 0.63 mmol);&>£>, fc&Vo 15 8 (114 mg, 85%)£#fc 0 
iH NMR (270 MHz, CDCls) 5 (ppm) : 1.32 (s, 9H), 2.22 (m, 2H), 2.58 (t, J = 7.4 
Hz, 2H), 2.65 (m, IH), 2.97 (s, 3H), 3.27 (m, IH), 3.39 (m, IH), 3.49 (t, J = 6.2 
Hz, 2H), 3.62 (m, IH), 4.45 (br t, IH), 7.21-7.39 (m, 5H), 8.00 (s, IH). 
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AP-MS (m/z) : 533, 535 (M + +l). 
###Jl 5 2 (ik&ydl 5 9) 

#%0y i45i mmiz- it, 15 1 -eftbinltik&to 1 5 8 (110 mg, 

0.206 nunol)*5J;t/60%7k^k;^- b V *-M12 mg, 0.31 mmol)/^£>, 15 9 

(64 mg, 68%)3r#fc 0 

iH NMR (270 MHz, CBCh) 8 (ppm) : 1.34 (s, 9H), 2.23 (m, 2H), 2.56 (m, 2H), 

2.61 (m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.40 (m, 1H), 3.63 (m, 1H), 3.98 (m, 

2H), 4.01 (br t, J = 3.5 Hz, 1H), 7.20-7.37 (m, 5H). 

AP-MS (m/z): 453 (M + +l). 

#%#!)1 5 3 6 0) 

112 -e^nfcfc-S^ 1 1 9 (21 mg, 0.052 mmol)&r hA^^d m L)*5 
i^THF(lmL)©H^I^j|L, 2, 4-tf* (4-^ h*^? - 
1, 3-S^T-2, 4-^^*31^^- 2, 4-> ? ^/V7-< K(n — y^X^ 

^ ; Lawesson's reagent)(43 mg, 0.11 mmol)£r;DP;i. 90X:X* 5 BSff^^Ufco S 

Z>Zb^£<9s it&m 1 6 0 (15 mg, 67%)£#fc„ 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.30 (s, 9H), 2.76 (s, 3H), 3.08 (s, 3H), 
4.08 (dd, J = 7.3, 13.8 Hz, IH), 5.03 (t, J = 7.3 Hz, IH), 5.54 (dd, J = 7.3, 13.8 
Hz, IH), 7.26-7.42 (m, 5H), 8.16 (s, IH). 
AP-MS (m/z): 429 (M + +l). 

mmm 154 ats-m hd 
###y 1 0 0 ^ mm\z u-c, &*$m 9 9 x^htitcit^m 1 0 6 (0.165 g , 0.393 

mmolX ttV VfrfvV K(2 mLk 2 - % J ) S — M295 mg, 3.93 

mmol)^J;TJ«M)3i^VT$ >-(476 mg, 4.72 mmol)^b> fc&Qol 6 1(70 mg, 
37%)£#fc„ 

AP-MS (m/z) : 475 (M--1). 
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##0U 5 5 (fc^l 6 2) 

mmm loot mmiz lt\ 9 9 -c^twMb-a^ i o 6 (o.i65 g, 0.393 

mmol), t^tll^o!) K(2 mL)33 XXfii?^* / — A'T ^ >-(413 mg, 3.93 
mmoD^bx fc^l 6 2(135 mg, 68%) £#fc D 
AP-MS(m/z) :507(M + +1). 

15 6 Ofb^#J 1 6 3 *5 X XMk&VO 16 4) 

lOOi: IT, 9 9 -e^^tLfcfb^ 1 0 6(0.099 g, 0.237 

mmolX t^f!);^n!J K(1.25 mL)*5«J;TJ ? 3 -T ^ / - 1 , 2 -^n^^^— 
M92 jLt L, 1.19 mmol)^. \Y&m 1 6 3(6.2 mg, 5%)^J:tH^ 1 6 4(36.1 
mg, 31%)£r#fc„ 

fb^-ft 16 3 AP-MS (m/z) : 493 (M + +l). 
it&Vo 16 4 AP-MS (m/z) : 493 (M + +l). 
##^J1 5 7 6 5) 

#%#| lOOi: H31H^ UT, #%#J 10 8 -e# bfrtcit&Vd 115 (0.102 g, 
0.236 mmol), ^"^f - U/V^n!) K(1.26 mL):fc5 S — /K144 mg, 
2.36 mmol)*^, it&fo 1 6 5 (37 mg, 33%)£#fc 0 
AP-MS (m/z) : 477 (M + +l). 
#%#!Jl 5 8 ift&mi 6 6) 

###|9 8-e#^tt7c^b^l 0 5(0.200 g, 0.461 mmol)£THF(2 mL)(^i 
#U' 0°C7?7X^by ^!>AT/V5:-^A(30 mg, 0.791 mmol)&;!jn*Ls ^fit* 2 

* * ^ — /^=9/l)"Ctt3R-f-5 r. t \Z <fc t) , 1 6 6 (64.0 mg, 34%)&#fc„ 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65 (m, 1H), 
2.08 (m, 1H), 2.33 (m, 1H), 3.16 (m, 1H), 3.78 (m, 2H), 7.21-7.38 (m, 5H), 7.95 
(br s, IH). 
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AP-MS (m/z) : 404 (M-l). 
##0U 5 9 (it&yol 6 7) 

15 8 -e#b*Vfcte-a^ 1 6 6(0.0448 g, 0.110 mmoDSrN, N 
;l/7t hT5 K(0.5 mL)fc:|£fl?U 0 < CT^#bJfedS b^/V"? r^-i^? o J) K 
(51.1 mg, 0.442 mmoDSr^x., #figS£#bfc„ ^/«K:7K£;bn;tT^ 

^77^-(^dp tfvw^/y * y — /v=30/i)-?i|*§sii-5 - £ fc £ t> , -fb-a^ l 
6 7 (30.2 mg, 57%)£Wc 0 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 1.89 (m, 1H), 
2.14 (m, 1H), 2.38 (m, 1H), 3.32 (m, 1H), 4.28 (m, 1H), 4.43 (m, 1H), 5.08 (br s, 
1H), 7.29 (m, 5H), 7.93 (br s, 1H). 
AP-MS (m/z) : 483 (M-l). 

16 0 UkS-M 1 6 8 16 9) 
Ig 1 : 2-75/ Tir YVx-S V&$?i&(4.56 g, 26.6 mmol)£:^ n u * ? ^ 
(250 mUKW-M U MJ J.^vi/7 5 ^(9.30 mL, 66.7 mmol)£r;&Q;i, ^ii.-? 10 # 

90%, 3.60 mL, 36.3 mmoD&APjU PMtr 1 H#f^#Lfc 0 ^J«&C 2 mol/L 
75/) T-fe h7x/ >-(5.00g, 76%)£#fc 0 

iH NMR (300 MHz, DMSO-d 6 ) 6 (ppm) : 4.67 (s, 2H), 4.94 (s, 2H), 7.54 (t, J = 
8.1 Hz, 2H), 7.67 (t, J = 7.5 Hz, 1H), 7.97 (d, J = 8.1 Hz, 2H), 8.01 (br s, 1H). 
AP-MS (m/z) : 247 (M + ). 

X3S2 : _L!B-e#k*Wc:2- (^PD/f/W;V*-;V75/) 7th7x/y 
(1.00 g, 4.05 mmol)*3j;W^-fe 5#/W^ Kttflfett(1.08 g, 8.07 mmol)3r/ # 
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A{60mL)K:&#U itt(1.00mL)^Px.> 60 < C-t?2R#P E g»#L7c o R&m 

zm&mik ufc 0 mt&i' y * >f>\<-% =7^^u^Y^yy^ —mw.^fr/ n - 

^^=\/\&&xn/\)^Wfr%^h\^&*) . 2- (^un^/l^A-*- 
/VT^y) 7tV7x/ >-=^-fc^#/W^^(0.51g,40%)£Wc o 
iH NMR (300 MHz, DMSO-d 6 ) 8 (ppm) : 4.17 (s, 2H), 4.93 (s, 2H), 7.37-7.42 
(m, 3H), 7.52-7.56 (m, 2H), 8.13 (br s, 1H), 8.48 (br, 2H), 8.85 (br s, 1H). 
AP-MS (m/z) : 319 (M+). 

JMS :.±IBT*#^H.fc2- (^nn^WM^VTU) 7th7x/y= 
^ #/W^ ^ ^(7.48 g, 23.4 mmol)£ ^ u n tJ>/V-^ (250 mDIC^ft U t° U 
i^(11.4 mL, 141 mmol)*5 ^Xf-^'^nJ n y K(8.70 mL, 70.6 mmol)!riBi, 
^?i.-e30^r^#Ufc o ,g:^^^7K^(4.40mL,46.6mmol)^ADx.. 
T'15NF^#b^„ KJ«fc:2mol/L ^M^nx., ^ d a ^/VAT^ttJ bfc„ 

m*immk'f v y * ^i^rn^mw^, mimmt-r v y ^a-c^u mmzu 

V=l/ / l*5«tt^2/ / l)T^^-f-5r 19 , te^l 6 8(3.56 g, 25%)*5£Wb 

1 6 9 (1.77 g, 14%)£r#fc 0 
>fb^ 16 8 iH NMR (300 MHz, DMSO-ds) 8 (ppm) : 1.16 (s, 9H), 2.23 (s, 
3H), 4.00 (dd, J = 11.3, 8.0 Hz, 1H), 4.47 (dd, J = 11.3, 2.5 Hz, 1H), 4.91 (d, J = 
12.0 Hz, 1H), 4.97 (d, J = 12.0 Hz, 1H), 7.28-7.39 (m, 5H), 8.10 (br s, 1H), 11.2 
(br s, 1H). 

AP-MS (m/z) : 446 (M + ). 

fc&to 16 9 iH NMR (300 MHz, DMSO-d 6 ) 5 (ppm) : 2.01 (s, 3H), 2.18 (s, 
3H), 3.95 (d, J = 14.3 Hz, IH), 4.45 (d, J = 14.3 Hz, IH), 4.91 (d, J = 12.0 Hz, 
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1H), 4.97 (d, J = 12.0 Hz, 1H), 7.25-7.39 (m, 5H), 8.08 (br s, 1H), 11.6 (br s, 1H). 
AP-MS (m/z) : 404 (M + ). 

16 1 (it&m 1 7 0 *5 &Xftt&to 17 1) 
TM. 1 : 2 — T 5: / T-fe b7x/ ^%BI&(1.00 g, 5.85 mmol)i£:$^ Bn^^V 
(50 mL)fc?£fi? h y ^A^T 5: ^(2.50 mL, 17.9 mmol)£:;&[I;t, M.T?10#|R| 
*#Ufc 0 SJ&ifcS:0 t Cfc:i i &*P Lfc^ ? n qx^y^;^=;i,^ n y .K(0.92 mL, 
8.80 mmoD^^Px., ^M^"C15^^# Ufc„ S*S«fc2 mol/L IftiftSriB*., ^ 
PB*M^|iiLfc. WUi&t&fn&te^y ^AtK^"C^Ux HtK«^- 
h y «jKSr«ffie*Ufe. MEKlBffll^^i n-^I^O*!^ 

mm%tiQ*-Xfe&ikV, 2 - (If =/W^;V*ci;W7 5: / ) T± h ? * 7 ^(0.42 g, 
32%)£#fc„ 

iH NMR (300 MHz, CDCla) 8 (ppm) : 4.54 (d, J = 4.5 Hz, 2H), 5.42 (br s, 1H), 
5.94 (d, J = 9.9 Hz, 1H), 6.28 (d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 16.2, 9.9 Hz, 
1H), 7.52 (t, J = 7.5 Hz, 3H), 7.65 (t, J = 7.8 Hz, 1H), 7.93 (t, J = 5.1 Hz, 1H). 
AP-MS (m/z) : 225 (M + ). 

xm 2 : _hiB-T?# hthtc 2 - {X~)V?>)Vfo~)VT 5 / ) Tir h "7 * J ^(0.32 g, 
1.42 mmol)** XXf^tt 5 #/W^ Kifetfflft*(0.27 g, 2.13 mmol)&^ 9 J — M20 

b y v&Tmm-vmfru m^mm-r ^ y !>A-e«»u mmzmzm^v 

7c„ afcitSr y # FA** 7A^n-7F^77^f — (g^^/W' n — ^3rlJ- V=l/ 

iV?«ftW-*wfcfc:.fc*K 2- (tf~/w*/i'tfwV'T^yO 7-tb7x/y=ft 

± 5: iJ/V^/ ^(0.25 g, 58%)£#fe 0 

iH NMR (300 MHz, CDCI3) 6 (ppm) : 4.10 (s, 2H), 5.97 (d, J = 9.9 Hz, 1H), 
6.25 (d, J = 16.8 Hz, IH), 6.54 (dd, J = 16.8, 9.9 Hz, IH), 7.24-7.27 (m, 2H), 7.42 
(br s, IH), 7.52-7.53 (m, 3H), 7.81 (br s, IH), 8.70 (m, IH). 
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AP-MS (m/z) : 297 (M + ). 

JM 3 : ±mx^btbtc 2 - (If ~)V*?Vi£^)V7 % / ) T* h7i^ ^=^^-fe 
^ jj/W**S ^(0.25 g, 0.83 mmol)£rT-fe b ^(10 mDfcJ&fl? U tT y i?>-(0.34 mL, 
4.17 mmol)*5«J:tJ ? fc:V*p 4 /v? n y K(0.31 mL, 2.50 mmol)&;&Dxi, Mffi.X*30-fr?$ 
»#bfc 0 S^^^7k^(0.16 mL, 1.66 mmoD^iDi, B IRMfl."C!ft# 

JEW* bfco V y # ft^ff 7A^a-7F^77>f — (ffEBfe^/i'/ n — 

V=l/l)T?3|#»ii-5 -itct^ 1 7 0(0.18 g, 52%)kft&#S 171 (0.10 

g, 26%)&#fco 

KC&to 1 7 0*H NMR (300 MHz, CDCI3) 8(ppm) : 1.27 (s, 9H), 2.31 (s, 
3H), 3.87 (dd, J = 13.4, 5.0 Hz, 1H), 4.45 (dd, J = 13.4, 7.9 Hz, 1H), 5.57 (br s, 
1H), 5.92 (d, J = 9.9 Hz, 1H), 6.25 (d, J = 16.5 Hz, 1H), 6.49 (dd, J = 16.5, 9.9 
Hz, 1H), 7.27-7.34 (m, 5H), 8.22 (br s, 1H). 
AP-MS (m/z) : 424 (M + ). 

KO&k 17 1 iH NMR (300 MHz, CDCI3) 8 (ppm) : 1.29 (s, 9H), 1.33 (s, 
9H), 3.85 (dd, J = 13.5, 4.8 Hz, 1H), 4.49 (dd, J = 13.5, 8.1 Hz, 1H), 5.29 (br s, 
1H), 5.93 (br d, J = 9.9 Hz, 1H), 6.27 (br d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 
16.4, 9.6 Hz, 1H), 7.27-7.34 (m, 5H), 8.06 (br s, 1H). 
AP-MS (m/z) : 466 (M + ). 
###|1 6 2 Offc-B^l 7 2) 

6 l©Ig3t?#b*lt^l 7 0(0.05 g, 0.11 mmoD&T-fe b = 
by/H3 mDtu^Hl, ^/^py(0.10mL)^B^, 80 o C"e2^^^# Ufc„ R 
jSafc&iftffibfctL ^^!)*^7A^n-7 F^77^(^pp*M/^ 
# y -/U=10/l)t?f»»-r« dtKi*), 1 7 2(0.04 g, 77%)£r#fc„ 
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m NMR (300 MHz, CDCla) 8 (ppm) : 1.27 (s, 9H), 2.33 (s, 3H), 2.42-2.45 (m, 
4H), 2.78 (dquin, J = 16.5, 6.0 Hz, 2H), 3.19 (t, J = 6.6 Hz, 2H), 3.65-3.68 (m, 
4H), 4.04 (dd, J = 14.1, 4.8 Hz, 1H), 4.55 (dd, J = 14.1, 7.5 Hz, 1H), 5.73 (br s, 
1H), 7.30-7.38 (m, 5H), 8.05 (br s, 1H). 
AP-MS (m/z) : 511 (M + ). 
#%#!ll 6 3tfb-8^1 7 3) 

###11 6 2 ^I^UfclbT, ##0IJ1 6 1 ©XS3T?#£;ftfc4b-a-^l 7 0 
(0.05 g, 0.11 mmol)&a;tF70% ^?VT ^tK^(0.10 mL)A^, it&m 17 3 
(0.03 g, 66%)£#fc 0 

iH NMR (300 MHz, CDCI3) 5 (ppm) : 1.10 (t, J = 6.9 Hz, 3H), 1.27 (s, 9H), 2.32 
(s, 3H), 2.65 (quin, J = 7.2 Hz, 2H), 3.05-3.09 (m, 2H), 3.18-3.20 (m, 2H), 4.00 
(d, J = 13.5 Hz, 1H), 4.55 (d, J = 13.8 Hz, 1H), 7.30-7.37 (m, 5H), 8.07 (br s, 
1H). 

AP-MS (m/z) : 470 (M + +l). 
#3f0i|l 6 4 UtS-VOl 7 4) 

##0j|l 6 2 bmffifcl^X, ###|1 6 1 <DJLm.3X^bZlt£4t&%) 1 7 0 
(0.05 g, 0.11 mmol)*3<J;tf 2 mol/L i?* ^/VT 5: ls<D* 9 J — /Mgi£(0.10 mL)/^ 

1 7 4(0.03 g, 67%)£r#fc 0 
iH NMR (300 MHz, CDCI3) 6 (ppm) : 1.26 (s, 9H), 2.24 (s, 6H), 2.31 (s, 3H), 
2.71-2.81 (m, 2H), 3.12-3.19 (m, 2H), 4.00 (d, J = 13.5 Hz, IH), 4.56 (d, J = 13.5 
Hz, IH), 6.00 (br s, IH), 7.31-7.36 (m, 5H), 8.06 (br s, IH). 
AP-MS (m/z) : 469 (M + ). 

16 5 Ut&m 17 5) 
#%#U1 6 2 tmmzVXs ###dl 6 1 (DJLUSXnhtltiit^l 7 O 
(0.05 g, 0.11 mmol)*3it^2-T5:y^^y— M0.10 mL)^k, it&Vol 7 5 
(0.03 g, 52%)£#fc 0 
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iH NMR (300 MHz, CDCla) 8 (ppm) : 1.26 (s, 9H), 2.35 (s, 3H), 2.65-2.78 (m, 
2H), 3.08-3.30 (m, 4H), 3.64 (t, J = 5.1 Hz, 2H), 3.98 (d, J = 13.5 Hz, 1H), 4.54 
(d, J = 13.5 Hz, 1H), 7.26-7.38 (m, 5H), 8.25 (br s, 1H). 
AP-MS (m/z) : 485 (M + ). 

16 6 ift&m 17 6) 
#Mf0!ll 6 2tW\m^VX, 6 1 WIg3 X-mbtiltfc'&Va 1 7 1 

(0.05 g, 0.11 mmol):fcJ:tF70% a^/V-T 5 ^tK^^(0.10 mL)J&* fe-fc^* 1 7 6 
(0.01 g, 26%)&#fc 0 

iH NMR (300 MHz, CDCla) 5 (ppm) : 1.18 (m, 3H), 1.28 (s, 9H), 1.34 (s, 9H), 
2.63 (quin, J = 7.0 Hz, 2H), 2.73 (br q, J = 6.3 Hz, IH), 2.84 (br q, J = 6.2 Hz, 
IH), 3.18 (br t, J = 6.6 Hz, 2H), 4.02 (d, J = 13.2 Hz, IH), 4.58 (d, J = 13.2 Hz, 
IH), 5.85 (br s, IH), 7.27-7.35 (m, 5H), 8.02 (br s, IH). 
AP-MS (m/z) : 512 (M + +l). 
##0!il 6 7 Mb-8^1 7 7) 

16 2k mm?. UT, 161 ©Ig 3 X»mbtltcfc&W 171 

(0.05 g, 0.11 mmol)*3 £X*2 mol/L i?* ^tVT % ^<T>* Z J — /Mt$i(0.10 mL)^ 
hs it&Vol 7 7(0.02g,39%)^#fcio 

m NMR (300 MHz, CDCls) 8 (ppm) : 1.28 (s, 9H), 1.34 (s, 9H), 2.25 (s, 6H), 
2.73 (br q, J = 6.3 Hz, IH), 2.84 (br q, J = 6.2 Hz, IH), 3.18 (br t, J = 6.6 Hz, 
2H), 4.02 (d, J = 13.2 Hz, IH), 4.58 (d, J = 13.2 Hz, IH), 5.85 (br s, IH), 
7.27-7.35 (m, 5H), 8.02 (br s, IH). 
AP-MS (m/z) : 512 (M + +l). 

mnm 168 uk&m 1 7 8 ) 

#%#|1 1 £!r]#K:UT,##0!]9 8©Iglt-#e)^^ Y^-U^nM 
Jr?^; ^=^-fe5:^7/W^y ? V(0.144 g, 0.543 molK &*BlFl&(77 mL, 0.814 
mmoD^J;^ t° y i^(79 jti L, 0.977 mmoD^bx 1 7 8 (64.0 mg, 38%) £r 
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iH NMR (270 MHz,CDCl 3 ) 6 (ppm) : 2.13 (s, 3H), 2.20-2.70 (m, 4H), 3.61 (s, 
3H), 6.52 (br s, 2H), 7.20-7.35 (m, 5H). 
gMHBJl 6 9 Ut&Wl 7 9) 

###1 1 5 t WlWkfc It, 16 8 -C#bttfc>ft:^ 1 7 8 (0.0200 g, 

0.0650 molK fc!V<n-f n ]} K(16 /zL, 0.130 mmol)*5«tTJ ? t°y ^(15 mL, 
0.182 mmol)35*e>x 1 7 9(24.0 mg, 94%)£r#fc 0 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.30 (s, 9H), 2.10 (s, 3H), 2.17-2.75 (m, 
4H), 3.57 (s, 3H), 7.18-7.32 (m, 5H), 8.02 (br s, IH). 
AP-MS (m/z) : 390 (M -l). 
##0!! 1 7 0 1 8 0) 

###1 9 3 frUfcfc-S^ 1 0 0 (304 mg, 0.0690 mmol) £ Sfrfb-fe P ? 

fP^(257 mg, 0.690 mmol)£^ * / — A-(800 mDld^lU Tfc^fb^ !>^r?- b y 
^ -^(522 mg, 13.8 mmoD^b-foiP^L, ^T*20^S# bfc 0 K/SUfc^ff 
jgiStU 1 mol/L ^(100 mDat, ^PO*;^t'ttfflUCo ^Wl£r3S7k 

^7 -7 4 — (^ n n TjWA/T-fe h V/glFB^^vV'/ n -^=^1*-:/ =9/1/1/1) 
t?*tM-r§ r t lc «fc 9 x 1 8 0(217 mg, 85%)£r#fc„ 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.14 (t, J = 7.0 Hz, 6H), 2.68 (m, IH), 
2.98 (s, 3H), 3.27 (m, 2H), 3.44 (m, IH), 3.63 (m, IH), 4.18 (br s, 2H), 4.51 (br s, 
IH), 7.30 (m, 5H). 
AP-MS (m/z) : 371 (M + +l). 

17 1 (.it&m 18 1) 

1 5 £ Pltigfc- tt, 17 0 -ZmhfhtLit&m l 8 0 (100 mg, 0.270 

mmol), fc°!Ji?:/(65.4 \i L, 0.810 mmol)*3 it^bV^D^/V-^ n y F(83.4 juL, 
0.676 mmoD^ib. 4b£^ 18 1 (87.3 mg, 71%)2r#fc 0 
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AP-MS (m/z) : 455 (M++1). 

&*mi 7 2 ut&mi 8 2) 

###1 17 0 t?#k*bfc'ffra^ 1 8 0 (60.6 mg, 0.170 mmoDlrv 5 ^ o a ^ * ^ 
t°y v^(63.2 mL, 0.788 mmol)*5J:t^5-^n^e^l/y /V-^ n U K 
(23.0 //L, 0.172 mmoD&flPx.. ^ir?5l$HHJI# Ufc 0 RjSttmi mo]/l4£^£;&P 

@*Ufc„ BSSrDMS 0(0.3 mD^^U b U ?-M58.7 mg)£;&P;t, 

100 < C-C5#IH]8M$Ufc.. Si£M-7k(20 mL)j3±m mol/L jftlft (20 mD&JPx:. 

/ n -^f y=9/l/l/l)-CtIt5 r i IT J: U , fb^l 8 2(42.5 mg, 
45%)2r#fd 0 

AP-MS (m/z) : 453 (M + +l). 
. ##0U 7 3 (fc£4fel 8 3) 

17 0 1?^ htl1tfc&® 1 8 0 (100 mg, 0.270 mmol) £ t° P ^(31.5 
M L, 0.389 mmol)£rS^ on^V(2 mL)l^i U (VCT? 4 -/n^f P /V* 
p!) K(37.5 mL, 0.324 mmoD^P^i. gMr?5B$fflW;W Ufc„ mol/Llft 

Q/l/l/l)-r*mWklTZ> {frS^ 1 8 3(27.6 mg, 37%)£#fc 0 

iH NMR (270 MHz, CDC1 8 ) 6 (ppm) : 1.15 (d, J = 6.6 Hz, 6H), 2.22 (m, 2H), 

2.55-2.67 (m, 3H), 2.94 (s, 3H), 3.31-3.47 (m, 3H), 3.61 (m, 1H), 3.91-3.98 (m, 
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2H), 5.0 (br s, 1H), 7.20-7.35 (m, 5H). 
AP-MS (m/z) : 437 (M-l). 

17 4 18 4) 

1 7 3 t mWifc It, &3%W 17 0 X^t>fofcik&%) 1 8 0 (84.1 mg, 
0.227 mmoDSrtfy i^(88.0 //L, 1.09 mmol)*3 £tF5 -^n^^ y /l^ v }) 
K(121 /iL, 0.908 mmol)X*%mVtc^ * * y—sl'#>£Xt$mU V 9M1.0 g)X 

r.^^.tt), 1 8 4 (89.1 mg, 81%)£r^fc 0 

AP-MS (m/z) : 485 (M + +l). 
###| 17 5 18 5) 

###1 9 2 ©It 3 £ lUtl&C LT, 3 - (t< f;W^;l/*^^7 ^ / ) 
xyy=W^*;w^/y(14.4 g, 47.9 mmolK ^b^n t°^/K16.7 mL, 
192 mmol)*3 ZTfit'D ^(18.6 mL, 230 mmoD^k, i\&Qtll 8 5(16.7 g, 85%) 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.12 (t, J = 7.5 Hz, 3H), 1.19 (t, J = 7.3 
Hz, 3H), 2.37 (m, 2H), 2.63 (m, 3H), 2.96 (s, 3H), 3.35 (m, 2H), 3.58 (m, 1H), 
4.55 (br s, 1H), 7.20-7.35 (m, 5H), 8.01 (br s, 1H). 

176 w&m 186) 
n ob mmzL it, mnm 175 xnhtitc^m 1 8 5 (16.7 g, 40.5 

mmolK M.it±V V A-b7K¥n#5(15.1 g, 40.5 mol)*3 it^Mfte* h V 

(12.8 g, 338 mol)^, ft:^Kf 18 6 (11.7 g, 81%)&#fc 0 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.13 (t, J = 8.7 Hz, 3H), 2.61-2.71 (m, 
3H), 2.97 (s, 3H), 3.27-3.47 (m, 2H), 3.60-3.67 (m, 1H), 4.21 (br s, 2H), 4.65 (br 
s, 1H), 7.26-7.36 (m, 5H). 
###Il 7 7 Ut&mi 8 7) 

^%#! 15t LT.t^l 17 6 X*mbfotz.VC&m 1 8 6 (96.0 mg, 0.269 
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mmolK fc°y v^(65.4 nh, 0.810 mmol):fc5J;tffcV*n^/l^ n ]) K(83.4 ixh, 
0.676 mmoDd^. 1 8 7 (90.3 mg, 76%)£r#fc 0 

iH NMR (270 MHz, CDCla) 8 (ppm) : 1.13 (t, J = 6.0 Hz, 3H), 1.28 (s, 9H), 2.66 
(m, 3H), 2.97 (s, 3H), 3.35 (m, 2H), 3.61 (m, 1H), 4.58 (br s, 1H), 7.32 (m, 5H), 
8.08 (br s, 1H). 
AP-MS (m/z) : 441 (M + +l). 

17 8 Uk&M 18 8) 
mi&ffl 17 6 X'mtbtltcit&yo l 8 6 (100 mg, 0.221 mmoD&v^ na^^y 
t^^bs t°y ^(85 pJL, 1.05 mmol)i3J;TJ«4-^n^e^!; /W^ n y K(110 
)iL, 0.949 mmoD^P^Ls ^i§.-?5R^S#Ufc 0 S/S^i-1 mol^^^n^., ^ 

fcio 3K88tSrp< * / -/H50 mL)(ML, fcM* (1.0 g, 7.24 mmoD&Jn*., 

* * J -/V=20/l)"C*SM"r S - t \Z. £ K> , 1 8 8 (42.5 mg, 45%)&#fc 0 

iH NMR (270 MHz, CDCla) 5 (ppm) : 1.14 (t, J = 7.5 Hz, 3H), 2.19 (m, 2H), 
2.50-2.81 (m, 5H), 2.96 (s, 3H), 3.35 (m, 2H), 3.59 (m, IH), 3.93 (m, 2H), 4.52 
(br s, IH), 7.20-7.34 (m, 5H). 
AP-MS (m/z) : 424 (M-l). 

17 9 Uk&Vd 18 9) 

1 7 8 t mWk\Z. Ut, 17 6 X% hMz.\\&m 1 8 6 (60.6 mg, 

0.170 mmol), >^(63.2 juL, 0.788 mmolX 5 -^n^H) ^ n y K(U0 
juL, 0.949 mmol)*5 it^^m^ y #i»(1.0 g, 7.24 mmol)2>>b. 1 8 9(27.6 

mg, 37%)£:#fc„ 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.14 (t, J = 7.5 Hz, 3H), 1.79-1.99 (m, 
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4H), 2.54-2.75 (m, 5H), 2.96 (s. 3H), 3.19-3.27 (m, 2H), 3.57-3.68 (m, 1H), 
3.83-3.95 (m, 2H), 4.36 (br s, 1H), 7.20-7.37 (m, 5H). 
AP-MS (m/z) : 439 (M++1). 
##0U1 8 O Ub&mi 9 0) 

7 o tmmKvx, &mw9 sxmhntc^mi o 5(1.01 g, 2.33 

mmoD^^t^TK*^^^^ b V V A(2.20 g, 58.2 mmol)^b. it&Vnl 9 0(86.5 
mg, 0.248 mmoD^^fdo 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.30 (s, 9H), 2.37-2.46 (m, 1H), 2.63-2.86 
(m, 2H), 3.41-3.51 (m, 1H), 3.71 (s, 3H), 4.09 (br s, 2H), 7.22-7.43 (m, 5H). 

###] i8i i9i) 

###| 1 3 3 b W\m\~ LT, ###!! 18 0 ^#£>*L7tte^ 1 9 0 (86.5 mg, 
0.248 mmol)*3 J: t£ 4 - "7 u !);V^a!) K(57 /z L, 0.495 mmol)^^ h , 

^19 1 (89.5 mg, 29%)2r#fc„ 
AP-MS (m/z) : 496 (M-l). 
#%#]1 8 2 Mb^l 9 2) 

###) 18 1 TfWfctuM&glfe 19 1 (89.5mg , 0.18mmol)£rDMF(2.0 mL)t 
60%7K^-7- b V ^^(14mg, 0.359 mmoD&JPx., ^"ei^ra«#Ufc 

0 ^«-@m£7K&*n?u gim^^/^ttttiufco mmm&mu-km&xm&v 

1 9 2(30.2mg,40%)3r#fc o 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.36 (s, 9H), 2.17-2.42 (m, 3H), 2.53-2.84 
(m, 4H), 3.38-3.50 (m, IH), 3.72 (s, 3H), 3.97 (m, 2H), 7.22-7.39 (m, 5H). 
###Jl 8 3 9 3) 

###)9 9 tmmzVXs&^mi 8 2^#b*Lfcfc£-*&ll 9 2 (30.2 mg, 0.723 
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mmoDfeit^TK^b^- h y ?-M8.7 mg,0.217 mmol^fj, it^l 9 3(21.7mg, 

AP-MS (m/z) : 402 (M-l). 
#%09l 8 4 Ut&ffil 9 4) 

lOOt PUSlC UT, ###J 183 -Qfthtlltfc&fy 193 (21.7mg, 
0.054 mmol), t^tU^Dy K(0.25mlMSJ;t*2-T5 S^*/— M16 
26.9mmol)^?>, ik&Vnl 9 4 (7.3 mg, 30%)3r#fc o 

iH NMR (270 MHz, CDCls) d(ppm) : 1.34 (s, 9H), 2.17-2.28 (m, 3H), 2.54-2.82 
(m, 4H), 3.34-3.46(m, 3H), 3.72 (dd, J = 4.0, 6.0 Hz, 2H), 3.96 (br q, J = 7.0 Hz, 
2H), 7.32-7.34 (m, 5H), 6.11 (br s, 1H). 

*Mt09l 8 5 (fc&Ml 9 5) 

xmi : ttiioigi trnm^^x, 2-r±h^>-i — or; >(4.ig, 

21.6 mmol)*3«tt) ? ^^-fe 5: KUfctt(8.0 g, 23.7 mmoD^k, 2 -T-fc h 

* V- 1 — f ^=^^-ir 5: V(3.23g, 57%)3r#fc 0 

Ig2 : ##^!|lc^xm2 tI^I#^L-C,_b|5T*#ibttfc2-T-fe < 
V=^^-fe 5: ^7;w^)/^(335.5 mg, 1.27 mmolX tf P i^(13 mL)*5it5H 
tK@^(136 /zL, 1.53mmol)/&^ 3 -T±^~ 5 -T S / * tTn [1, 3, 
4-f7S?ryy 2, 1 ' — f ^^^]- 2' — ^/V-T-feT"— M187.4 mg, 48%) 

Xg3 : ±|B-e^e>tVfc3-T-fe^V-5-T5:y^t 0 n [1, 3, 4-^T^T 
yy^-2, 1' — i l/^l/] -2' -^/PT-fe^— b(163.8mg)^rv ? ^nn^^ 
:/(2.0mL) U fc°yi^(520 M L, 6.44 mmol):fc £t^V-*n^/l^ n y K 
(661 juL, 5.36mmol)^P^, SHtT 24 B#TO# Ufco R^^tK^P^-s * * 
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m&Wb VTfc&Vo 1 9 5(118.0 mg, 57%)£#fc„ 
AP-MS (m/z) : 390 (M + +l). 

18 6 iXC&m 19 6) 
###Jl 8 9 5(90.3 mg, 0.233 mmol) 3: 10% T>-^=T 

V # #A'# 7A^^v^y77^-^^B7 * /VA/@^:t^vW=3/2) 
-QtHMlTZ r t <fc 19 x i?TXT Uti-v—m&m t VXit&%3 l 9 6 (16.6 mg, 
20%)<Sr^fc o 

FAB-MS (m/z) : 348 (M + +l). 

18 7 Ofb-a*^ 19 7) 
Igl : 0nmi<DJLUl i»UT, h^iX- 1 — ( ^(2.51 g, 

13.2 mmoD&.fct^^ir 5: #/W?v> KWItt(1.85 g, 14.5 mmol)^b, 4 -T"fe h 

1 ->T ^/ ^=^"fc: 5 -XitV^/l/ (2.78 g, 80%)tr#fc„ 
.Ig2 : lit fC, ±|BT^^tbfci 4 -T-fe h =¥i/- 1 — T V*V. 

^=^^-fe^^/W^y>'(364.5 mg, 1.38 mmol), ^7K@^M(123 nl>, 1.38 mmol) 
*5<£tffc 0 !) v^O.12 mL, 1.38 mmol)^^, it^l 9 7 (193.9 mg, 39%)£r#7c 0 
iH NMR (300 MHz, CDCI3) 5 (ppm) : 2.18 (s, 3H), 2.30 (s, 3H), 2.59-2.68 (m, 
1H), 2.76-2.86 (m, 1H), 3.09-3.30 (m, 2H), 4.17 (br s, 2H), 6.99 (dd, J= 7.7, 1.5 
Hz, 1H), 7.31 (m, 2H). 

18 8 {\Y&m 19 8) 

15i: tt, 18 7 T^bttfc-fb^ 1 9 7 (108.8 mg, 

0.356 mmoDs t° V i^(346 n L, 4.28mmol)*5 £ tV* oWn!) K(439 » L, 
3.56mmol)2»i^ 1 9 8 (136mg, 98%)?r#f:io 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.34 (s, 9H), 2.18 (s, 3H), 2.29 (s, 3H), 
2.56-2.63 (m, 1H), 2.79-2.92 (m, 1H), 3.08-3.22 (m, 2H), 6.98-7.03 (m, 1H), 
7.28-7.31 (m, 2H), 8.08 (br s, 1H). 
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###1 18 9 <&&*to 19 9) 

&mmi 8 6 tmmKvx, i 8 8x^btifrik&mi 9 8(8^1 

mg,0.214 mmol)*5 J; TJ* 10%T * / -/M4.2 mL)^^ b x 1 

9 9 (70.0 mg, 94%)^r#f^o 

*H NMR (300 MHz, CDCls) 5 (ppm) : 1.34 (s, 9H), 2.21 (s, 3H), 2.58-2.67 (m, 
1H), 2.81-2.91 (m, 1H), 3.07-3.27 (m, 2H), 5.25 (br s, 1H), 6.62 (d, J= 7.7 Hz, 
1H), 6.94 (d, J= 7.7 Hz, 1H), 7.10 (t, J= 7.7 Hz, 1H), 7.99 (br s, 1H). 

#%0!)1 9 0 (ik&%d2 0 0) 

Ig 1 : <f-Hr* * K4fiSfei[(8.30 g, 65.1 mmol)£r^ 9 J — M50 mL)iI 

©*(50 pL)©il^Sfilu^|tfc. r^^^^^^/^m^^/K17.0 mL, 
98.2mmol):i3 t fctm&m(1.00 mL, 12.0 mmoD^Px., ^fi^llH#Ff8»#Ufc„ *f 

•fe 5 ^/W^/y^D t°^-^^rc^/Vrc^x/V (^^-fe 5 #/W*;/ ^) (11.1 g, 64%) 

Ig2 : ±|a-C#btl/fc^^-fe 5# /W^y ^(2.03 g, 7.65 mmoD^cDy^ 
^(40 mDl^^UfCo ^.©IgSKfctry ^^(4.00 mL, 49.7 mmol)*5£tK&fc b V 
^^T-fe^M5.60mL,45.5mmol)^rin^L, ^t?12B#^#bfc 0 

fft^»7K*^hy ^atK^^ap^^ MT?£fcteii$iw«#ufc^ 

^ ^/@^:n^vv=20/l->-9/l) T?*I§H- 5 £ tCj: 9 % fc^^J 2 0 0(3.25 g, 
98%)<gr#fc c 

###1 19 1 W&m 2 0 1) 

#%#t|l 9 OX*'&btlfr4k'&yo2 0 0(519 mg, 1.20 mmol)trTHF(10 mL)lc 
i©»«S: 0°C^?^*Pbfcms **ffc5M V-f?'/VTA'% ~VJ*<D 0.93 
mol/L^U" (5.30 mL, 4.93 mmol)%JP^., 2.5 fl#Pal^#bfc: 0 ^^^M 
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m-tZ> Z.kfc£<0, it&Vo 2 0 1 (348 mg, 74%)£r#fc 0 
ESI-MS m/z 392 (M+H) + . 
##0!jl 9 2 (^^2 0 2) 

19 1 T?#k*bfcflS'&tt 2 0 1 (234 mg, 0.597 mmoDSrv 5 ^ o ct $ V 
(10 mDlC^bfCo o i^tf y i?= ? A(783 mg, 2.08 mmoD&iP 

x., M-?60B#ra»#ufco ©sftftsaifeii, #e>ttfe5*ssr»E*«u, 

SKIES: f y iO V/lsJ} 7A^P-?F^77^ — (^-^f - V/ftift^^=4/l-*2/ 
l)-Cfl|3Ki-5 r i: Idi; t) > 2 0 2 (155 mg, 67%)=ir#fc„ 

###]1 9 3 (it&W2 0 3) 

&3§mi 9 OilPllillcU-C^ 3-^77^^ b^r->- 1 -y^=-/V- 1 

= f-^-± K #/w*yV(1.85 g, 6.62 mmol)£r x tf y ^(3.42 mL, 39.7 mmol)#£E 
\?Jr^jV? P7^ K(2.87 mL, 33.1 mmol) bBU& £iirfc^> ^ * / — M50 
mL)*5i^m^ y ?«M3.00 g, 21.7 mmol)T?«ygi-5 - £ fc<fc 9 s fc-B^fe 2 0 3 
(1.08 g, 43%)&#fc 0 
APCI-MS m/z 376 (M-Hh 
###ll 9 4 (|k^2 0 4) 

X@l : S-^^/^Pt'tyi (3.56 g, 20.0 mmol)£r n a * ^(50 
mL)Kl^¥U h y ^f-jVT ^ ^(2.22 g, 22.0 mmol)*5 J: tWfrfb b U ^ ^T-fef 
M2.41 g, 20.0 mmoD^rO'CT^P^ 60 BfrWHW^Lfc. &L^X\ EJS&ftZ. 

h y a^/KT 5; >-(4.04 g, 40.0 mmol)*5 XXPN, O-i?* f/H: Ko^V/PT ^ ^ 
(1.95 g, 20.0 mmoD^rJli^P^, Kitife 5 V$fflffi.WV1t 0 tMo£TJ* 
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ssir^Tk-caa^u ^TKmm-T-^y ^A-c*a»u u*. #e>nfc 

Mlr^7A^n^b^77^- (^oo*/VA/^^y*-/V'=50/l-»40/l) 
^-7x/ y(1.53 g, 35%)&#fc 0 

Ig2 :##m9 0©lSlt^tt, _h|B"C#bnfc3-(N-^ 
i/— N — f'JViJ jVs^^ /V)— zf p lf^7iy ^(1.53 g, 6.92 mmol)*3 «fc D?^^* 
-fc: 5; # /W^ v? K(0.630 g, 6.91 mmol) £ 9 x 3- (N-^h=¥iX-N-^ ^vKfc ;V 
s^J;V) -zfu W7i/ V=^-fe ^ ^(1.77 g, 87%)^r#fc 0 

Ig3 :##il9 0©It2^i(at, Ji|BT*#btbfc3- (N-;* b=¥ 
>>-N-^^/^/W^^/U) -•T'n tr^-^zcy ^=^ir 5:^7 fV/^/ ^(0.703 g, 
2.39 mmol)*5«i;tJ ? il7K^(5 mL, 45.3 mmol) J: X> . ft&m 2 0 4(0.459 g, 51%) 

APCI-MS m/z 379 (M+H) + . 
##051 9 5 iit^2 0 5) 

#%0H 19 0 ©Ig 2 P&t£ UT, #%#l 19 4 (Dig 2 -C^kfrfc^i? ^ 
t>>V/^/ ^(0.250 g, 0.849 mmol). bf U ^(0.242 g, 3.06 mmol)*5 <fc tWIMb b U 
* f-;VT-fe^ (0.307 g, 2.55 mmol) J; «9 . ft'fr* 2 0 5 (0.318 g, 81%)&#fc„ 
APCI-MS m/z 463 (M+H) + . 

<5o 
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ft & <D 

—as* ( i ) 



M — Kl 



S 

(I) 

<5£4\ r 1 u < ^gt^^r/i^w g&*> u < 

n T/l^/K g&*> U< fWg&^T y — A^fcttflHfcfc U < It^Ol 

T/V"Sr-/K g*&t> b< ti^firo«T;w^^/K g^*> b< li^fi^^^ 

-C (=W) R 6 D£«K Wf«mm^*fc:f»^M^F^^b, R^iTK^M^H 
t^fet<«#t^©«T;i/^K W&h U< It^tt©il7;^^^/i', g& 

L<li*ift©7!)-/K em^U<^©m^m^^ — NR 7 R 8 (5£*. 
R 7 *3j;tJ«R 8 ^-^fc^^oT, TRfffJ^ gmt>L<te#gm<a{6&fcT/v 
g*&& U< te^g&<E>l&^7VV'^~/K g&t> b< f^g^lS^T 

/k emt u< \-mm^<o^^nr;v^-;v^ w&h u< «^tt©7 y — /t^Tu* 
gm> u< ^e^o^^s^si-^ titzte-R 7 t-R^mm-irzmmj&^t 

-ilJDfcoti^t L< (i^f ^Olff -OR 9 (sS'K R 9 te 

g&1> U< i^fi©iSt7;v^;v, g&& b< te#gik<Dl£^T/^^K g^ 
L< {^g^te^T^^/K g&*> U< fi#li<Di/^p7;v^/K gm& 

u< ^gm<^T p -/^fct^g^^ u< i^m^mmnm^m-r) s 

R 10 (5£<K R 10 te. g(|ER 9 i:^-C^S) ^1"]. -NR U R 12 R 
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ifet b< \mm.wo^Br )v^r^,v^ B&fc u< tt*Bta©^r^^^/K Bin 

b < tt^Btfc©^* 0 T/u^/K Bifefc b < (i#fi©7 y — /K a&*> b < ri 

i$w.Wk<Dmmn&. -cor 13 r i8 »**ir^ BJftt>b<w:*B*o 

fewer fr* jv, m&i) b< tt*Blfe©<fi»r^=-/K B^t> b< tt^fi&wjffift 

T/V*~/K Bglfc b < \&&mM<Di>'? n T/l^K B&& b < li^t^OT y - 
/K f^t>L<»^i^|[ii& — NR 14 R 15 0£4<, R 14 *5iU5R 15 filH 
— £fc:W:£fcoX\ **JHF?\ B»t>b<tt*Bift©te«TA'dp.^ fi&fcb<t* 
*B»0<SjRT/v^=-/K fi&*> b< te^B&<^*£i&T/i<'^~/K Btftt b< r±* 
* T Asia's M&h b< li^ItOT V —AofsfcttBifcfc b< ra^sm 

0*3lHt*«r«*r36\ *fcteR 14 i R 1 5 ^iit5filf i-l^t^ottl 
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32 :}3£tfR 33 ^-&fct^ftoT, **ll§^ Ii1)U<l4^©«T/V 
/K iftt) U< tt*1Kfe©i/^ n7/i/^ g&*> L< f^S^^T y — >K 
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c te7fclSffliHK <£^T/V^/^fc{*^T^=^^^b, R 4AD »7K*^*fc 
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